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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsel, npeacraBieHHbIx B @I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®eneparnuy,  peaqu3yOIMMX  OCHOBHBbIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenensier o0s3aTeabHOE NPEIMETHOE COACPIKAHNUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mno ¢Qu3uke ma€r OpeacTaBIECHUE O LEAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPOPECCUOHAILHON OpUEHTAIMH, HAIIPABJICHO HA CO3/aHHE YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI Ui MPOJOJLKEHHs O00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATIBHOCTSIM.

B mnporpamme 1m0 QusMke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKKM TpeOOBaHWN K JIMYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
yIrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIFOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha yriayOoJaEéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusuka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JIJIsl COCTABIICHUS CBOUX PAb0OYHX MPOTpamM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/JOB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHUs 00s3aTENbHOM YaCTH Co/lepKaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYYHBIN
METO/1 MO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHMe cofiepKaHus MPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkrtopa y4yeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEbHOTO YYEHHYECKOTO 3KCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATIBHBIE YUYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKYM MpoBoAuTCs b0 B KoHie 10 u 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IUWHBIM MepedHeM. BriGop
TEMATUKH JJII 3THX BHJIOB YYCHHUYECCKUX MPAKTUICCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKON MOJEIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3iesioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJjaHUsl Ha OOBSICHEHHE/NpeICcKa3aHue IPOTEeKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIoIIre BhIOOpa
(bu3nYecKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTO IpoIiecca Kypc (PU3HKH YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMMme 1o
(bu3MKEe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W  OOECIEUUBAET TOCTAHOBKY
MEePEYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
UCCJICIOBAHMSI  M3yYae€MbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUrMBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcs. TeMaTH4ecKne KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMH U3y4eHUs] PU3UKHU B OOIIEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE UX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3MKU JJisI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIlPABJICHHH.

JlocTikeHHne 3TUX Melield 00ecreunBaeTCsl PEIICHUEM CIEAYIOIINX 3a/1ady B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBSICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PEIICHUS pPA3TUYHBIX 3a7ad C SBHO 3aJlaHHOMN
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHNs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHusi BbBIOMpaeTCs OOYYarOUUMUCS, IUIAHUPYIOIIUMU TPOJAODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIAKOCTb, HWACAIBHBIM Ta3, TOUYCUHBIN
3apsa). ['unoresza. @uznueckuil 3aK0H, TPAHUILIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

W3mepeHne cwibl TOKAa M HANpsDKEHUS B LENH IIOCTOSIHHOTO TOKa IIPH
MIOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO C LH(poBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4yl MEXAHHUKHU.

Paguyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKLIUH HAa OCH CUCTEMbl KOOpPJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHHU U MX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJI YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaUKu.



KpuBosmHenHoe  nBWKEeHWE. J[BHKEHHME  MaTepuagbHOM  TOYKM 11O
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanys npeaenbHOro nepexo/ia i \3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEGKTOPUM, CKOPOCTEN NBMIKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEIENICHUsT MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenne nBUXKEHUSI Tejla, OpPOIIEHHOTO TOpU3OHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia OOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepHraaIbHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMHUpOTHL. JIBUXKEHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxyiierocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHUS U CUJa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUSA MPU ABUKEHUU Teja B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBUXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYXKHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3ydeHne IBHKEHHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOHN depes
JErKuif OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NmMnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomMeHT umiynbca MarepuanbHOM TOUYKHM. [IpencraBiieHMEe O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. lloTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsd KocMUYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHyu U1 MACAIBHOM JKMIKOCTH KaK CIEIACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PAOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPH YIIPYTOM B3aUMOJACHUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padOThl CUIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KMHeTnyeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBkKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS 4YacTWI] BellecTBa. Monenn CTpoeHMs Trasos,
KUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOTyYEeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u nuccieqoBaHue M30IpOLECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanue mpouecca YCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHUS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpMUYECKOrO mporecca (PEeKOMEHJIO0BAHO UCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMHIL:
ypaBHeHne MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Juisi BHyTPEHHEW 3HEPTruyd OJHOATOMHOTO UJEaTIBLHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus pabotel.  KouBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TorMBa. Pacuér KkoiuuecTBa TEIUIOTHI Npu Temionepenade. I[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI IPOXOJUT
eINHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh MpUpOIHBIX MPOIECCOB.

[TpuHume! qecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: XOJOAMIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U JIEKTPOIHEPTUH.

Hemoncmpavuu.

H3menenue Temneparypsl pu aanadbaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanre npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHmeHcamus. lcmapeHue W KulleHue. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHU.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAsS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTaM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
paciipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIIIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod(phuimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHUYecKue YyCTPOMCTBA W  TEXHOJOTWYECKHE MPOLECCHI:  KHUJIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHOW BIAXKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexkmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéaHocth  anekTpuueckoro  moiisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OHOPOIHOE DIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHnumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIMY AJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HanpsHKEHHOCTH JTHX TOJIEH U
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: DIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

DNEKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTUH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COEUHEHUH KOHIECHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBust CylnIeCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKM
toka. Hampsokenune U u DJIC &.

3akod OMa U1 ydacTKa [EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3nekTpuueckux 1eneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyms—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TeryoBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTpUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSHKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HON MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOIUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIMTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HabGnronenue snekrponnsa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MNPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSI C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHOMETpUUecKHe (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BAaHHUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Mazhnummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TOJIeH. JIMHUM MarHUTHON MHIYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUXEHUSI MMy4YKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeMCTBUSI HOCTOSIHHOTO MarHUTA HA PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€MH TOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUMHAYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHUE MPOUECChl: HMHAYKIHUOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammuiutyna U ¢asza konebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra koneOGanuid. Ilepron ManbiX CBOOOIHBIX KoOJieOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKojebanusx. BeiHyx)aeHHbIe KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuce K01edaTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanue kosneOaHUW Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPY>KUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO U MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXaKOINX KOJIEOAHMIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJICOaHUS B
ucanpHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIEOATEIBEHOM KOHTYPE.

3aKOH COXpAaHEHUs SJHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B L€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJICOAHUIA.

Mopesnp 3IeKTpPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
TudpaKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
yIIBTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
pesIoMJICHUE, MTOSpU3anus, Tudpakius, THTephepeHITUs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. COXHBIM cocTaB O€noro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c(epruyecKol JMH3Bl OT €€ IF€OMETPUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX M UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBuss HaOMOEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl KiiacCHYeCKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIIeHUsI CBETA.

HaOnroenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YeEpe3 IUIOCKOMapaliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Habmronenune natepdepeHnu cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGmnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSAKEHUM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHnne n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipru3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue criekTpa U3Iy4YEHUsl CBETOIMOAA MPH MOMOLIU IU(PPaKIIMOHHON

PELIETKMU.
Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuIbl  NPUMEHUMOCTH  KJACCMYECKOW  MexaHukd.  [loctymnartsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuYMHHOCTH. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIHU 3apsKEHHBIX YACTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKyasapHho-60110801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa I1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdext. Oneitel A. I'. CroneroBa. 3akoHbl hoTodPdexra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyILIEWcs dacTtulbl. KopmycKylspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYMK, TYHHEIbHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanne GpoTope3ucTopa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBe HcciienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHUIO CTpOeHUs aroMa. I[lnmaHerapHas mMonenb aroMa
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornonierre (pOTOHOB MPHU MEPEX0ie aTomMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Habnronenue IMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME pAaTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TirooHHas MOAENb aApOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHUEM.

Pa3zgen 8. JiieMeHTBI ACTPOHOMUH M aCTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIIBI, PAAUOTEIIECKOIIbI, BHEaTMOC(EepHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CIEKTpaJbHbIA KJ1acc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITydeHHUE.

Macurabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUH ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHbIE cO3Be3aus CeBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTUUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEJIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



OO0o0uIeHne 1 cucTeMaTh3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUU OTHOCHTEIBHOCTHY, «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHUE ONMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MUYeCcKOoW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAy4YHbId (DAKT, rumnoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHU, N3MEPUTENbHBIE TPUOOPHI, IUPpoBas 1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPHI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku mMOAOOUS TPEYTrOJIHLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAWoIIEW  Cpensl,
yJIBTPa3BYyKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAS! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3aJ€KH MarHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTATENb SIKOOH, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JMHUM 3JIEKTPONEpeay, 3JIEKTPOIBUraTeNb, pajgap, paIuonpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIIBHOCTU YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3nudHbIM chepaM mpodecCHOoHaATBEHON IS TENHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHME M OCYIIECTBJICHHE ACHCTBUN B OKpyKalouied cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JACSATEILHOCTH HKOJOTMYECKON HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YHOH JESATEIbHOCTH, TOTOBHOCTH B IPOIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (DOpMyNIUpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOLUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B  YCIOBHUSX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-HCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIEpKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BHUAAMHU JACSATEIBHOCTU II0 TOJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pELICHUS, HaXOAWThb ApPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/ayd B 0Opa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh MEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3UUECKOTO COIAEPKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBISTH IOMCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIIEHHME Ha ypoKax (U3UKM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CHUTyalldd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYaJIBHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaX/10T0 YjieHa KOJUIEKTHBA,;

OPUHUMATh €I COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PaldOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO y4YaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
UHUINATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JenaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKYM, TOCTOSHHO MOBBINIATH CBOM 0OpPa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTb KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKW CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYrUX HA OLMIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOILMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIEr0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OYMOIIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXOJIS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMMOHUMATh  IMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M OTHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpPHUH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TIPUMEHUMOCTH Mojeied (U3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoJIOTHO ymopyras aedopmanus, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH DPaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW IHEPTHH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPrur, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoJoKeHUs MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHEHM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpalUWe MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, MNOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
HenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM uenu, 3akoH JIxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEprus ynpyrod nedopmanuy NOPYKUHBI, KOJMYECTBO TEIJIOTHI,
abCcoyIOTHAsI TeMIleparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTHh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOrO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO T10JIH,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI >3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTb  MOTEHIMAJOB, JJEKTPOABWKYIIAs CWja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJIICHUMA:
MEXaHUYECKOE [IB)KEHUE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKeHHUE, MU(pdy3us, HUCIIapeHHue,
KHUIIEHUE W KOHJEHCAls, IUIABJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHMEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
HCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MoOAeNM, OTBeHaroued TpeOOBaHUSIM 3aJlayuH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaKKe UHTErpaluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJICHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3ULIUNA SKOJIOTUYECKON O€30aCHOCTH, MPEACTABICHUN O PALIMOHATEHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEAbsSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ Ka)XXJAOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCMaTPUBAEMOM MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pe3ysibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHMMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHUATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPa, MECTO (PU3MUYECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUI O IIPUPOJIE;
pa3nuyarh YCJIOBHMS MNPUMEHMMOCTH Mojened (QU3MUecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas TUH3a, MOJIeIel aToMa, aTOMHOTO SiJjpa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJB3Ys OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsia, cwia Awmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJaThl  CHOEIUAJIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUsi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJHAs DJHEPTUs,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs M UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASL UHYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIns
BOJH, Audpakius, JUCIEpPCUs, T[OJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMpENEATh HAMPaBJICHUE HMHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIUe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTHUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yjbTaThl TOJYYEHHOH 3aBUCHUMOCTH



¢usznyeckux BeMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEPEHUS, OLCHUBAThb AOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JAENaTh BBIBOJ O CTaTyce MpPEaoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYYEHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyia Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00PaTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPU
IpU HUCIOJB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH WMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3aJaud, TpeOyrolue NPUMEHEHHUs 3HaHWM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJIEHUI C ONIOPOIl HA U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS g OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMylr0  HMHQOpMAlMI0 W  OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATH ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATHh BKIJAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodeccuoHanIbHOM AesITENbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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OBLIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnbsie IIpakTnyeckue
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MarauTtHoe 1moie 14 https://m.edsoo.ru/SPRHOWUII
1.2 DeKTpOMarHuTHasE UHIYKITUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanndeckue KoueOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHCCKHC 1 STCKTPOMATHHTHbIC 10 1 https://m.edsoo.ru/RYENOQYIC5
BOJIHBI
2.4 Ornruka 25 1 https://m.edsoo.ru/0BLJ6N69R
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJBHOCTH

3.1 OcuoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckysipHO-BOJIHOBOU Tyanu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edso00.ru/ZLJ435GQC
43 DusHKa ATOMHOTO S/pa 1 EMEHTAPHbIX 5 https://m.edso0.ru/Q4WL MHSOT

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro mo pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 | DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 12 ‘ ‘ https://m.edsoo.ru/RPXW8WN4N

Wroro no pazueny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Du3nyecKuil NPakKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9ALIAJIF

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPCAMETHOTO COHGp)KaHHfI 1 otbiTa 15 https://m.eds00.ru/PSCGRX7IW

NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon

Hroro no pazgeny 15

PezepBHOE Bpems 10 https://m.edsoo.ru/E6SRY9XL B

OBUIEE KOJIMYECTBO YACOB I1O 170 4 16

[MPOI'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBBHIE
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
®dusuka — aAMEHTAJIbHAS 1
1 Pynr 1 HeAe https://m.edso00.ru/4GD12L71X
HayKa O IIpUPOJIE CEHTA0ps
Hayunslii MeTo4 O3HAHUS U
1 Henens
2 METO/IbI HCCIICTOBAHUS 1 https://m.edsoo.ru/47JULOILY
N CEHTSIOps
(bU3HYECKUX SIBICHUN
DKCIEPUMEHT U TEOpUs B
Mpoliecce MO3HaHUsI TPUPOIBL. 1
3 POt prpoX 1 HEASTE T https://m.edso0.ru/RV2VFFZL6
Habnroienue u skCiepuMeHT B CEHTSIOPsI
¢buznke
CrniocoOs1 u3MepeHus: GU3NYECKUX 1
4 P ¢ 1 HeAeA https://m.edsoo.ru/BKMS7EYQO5
BEJINYHUH CEHTS0ps
AOCOIIOTHAsI U OTHOCUTETbHAS
o 2 Henens
5) MIOTPEIHOCTH U3MEPEHUI 1 et https://m.edso00.ru/K3LQI3CFT
(hbUBUYECKUX BEITMYUH P
MogpenupoBanue B ¢puzuke. Poib
1 MecTO (GU3HKU B GOPMUPOBAHUU )
6 COBPEMEHHOW HAyJYHOW KapTHHBI 1 Heac https://m.edsoo.ru/85PJ5YR4H
. CEeHTA0ps
MHpa, B TPAKTUUECKON
JEATEIIbHOCTH JTHOJIEH
Mexanndeckoe OBUKEHHUE.
2 Henens
7 Cucrema otcuera. 1 https://m.eds00.ru/QUQYCWDZP
CEHTA0ps

OTHOCHUTENHLHOCTh MEXAHHISCKOT'O



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

nevkenust. [Ipsmas u oOpaTHas
3aa4d MEXaHUKU

Pannyc-BekTop maTepuaibHOU
TOYKH, €ro IIPOEKILUU HA OCH

8 KoopauHat. TpaekTopus. ie};fg; https://m.edsoo.ru/PEU6JZ2QE
ITepememenue. Cxopocts. Mx
MPOEKIIUK HA OCU KOOPIMHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE

9 aemkenne. Ipagurieckoe 2 HepeiLs https://m.edso0.ru/ZNKXP8MEF
OIIMCAaHUE PaBHOMEPHOI'O CEHTA0ps
MPSIMOJINHEHHOTO JIBUKECHUS

10 CnokeHue nepeMeIleHui 1 Se};i‘;ﬂ’l
ckopocTeii. Pemrenue 3amau pA
HepaBHoMepHOE BUKEHUE. 3 Henens
MrHOBEHHasI CKOPOCTb. CEHTSAOPA

11 Yckopenue. [IpsmonuneitHoe https://m.edsoo.ru/YKQTQRS20
JBM)KEHUE C TIOCTOSIHHBIM
YCKOpEHHEM
I'paduueckoe onmcanme 3 Henens

12 MIPSMOJIMHENHOTO IBUKEHUS C CEHTSIOps https://m.edsoo.ru/N321FH2L 1
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majieHre. Y CKopeHue 3 Henmens
CBOOOIHOTO ITaCHHUS. CEHTOps

13 3aBUCHUMOCThH KOOPMHAT, https://m.edsoo.ru/UYVYXC8JD
CKOpOCTH, YCKOPEHHS OT BPEMEHHU
1 ux rpaduxu

14 Jleinierue Tena, OpOLICHHOTO M0A f;ii%ii https://m.edso00.ru/W6B8TSPKM

YIJIOM K TOPU30HTY



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

KpuBosmHelHOE ABUXKEHUE.

4 genens

JIBH>KEHUE 110 OKPY>KHOCTH. CEHTSIOpst
VYrioBas u TMHEITHAsA CKOPOCTb.
15 P https://m.eds00.ru/SGZQQF5H2
[Tepuon u yacrora.
LlenTpocTpeMUTEIBLHOE U TTOJTHOE
YCKOpEHUE
KonTtponsHasg paboTa 1o Teme 4 Henens
16 https://m.edsoo.ru/DP1XRIHJI
"Kunemartuka" CEHTSIOPsI p
[Tepsriif 3akoH HproTOHA. 4 menens
HNuepunanbHble CUCTEMBI OTCUETA. CCHTSOPS
17 [IpuHOAII OTHOCUTEIBHOCTH https://m.eds00.ru/8FO42H1L 2
lNasmnes. HennepuuanpHele
CHCTEMBI OTCUETA
Cwuna. PaBHOEMCTBYIOIIAS CHJTA. 4 Henens
18 https://m.eds00.ru/2QC075VDL
Bropoii 3akon HeroTrona. Macca CeHTAOpA . Q
Bzaumoneiictue ten. Tperuii 4 Henens
19 g P CeHTAOpSL https://m.edsoo.ru/NAD4VZADH
3akoH HproToHa
[IpuHIHMI cynepno3unuu Cuil. 1 nenens
20 Pemrenue 3a1au Ha npuMeHEHUE OKTAOPS https://m.edsoo.ru/MQI163A50
3akoHOB HrroTOHA
3aK0H BCEMHUPHOTO TATOTCHHSI. 1 Henenst
DKBUBAJIEHTHOCTh OKTSIOPsI
21 . . https://m.edsoo.ru/AE40LUZYB
TPaBUTAIMOHHOW U UHEPTHOM
MacChl
Cua TSHKECTH U yCKOPEHHUE I Henens
22 https://m.edso0.ru/36LBC4ZQJ
CBOOOHOTO TIa/ICHUS OKTAGpA : Q
23 JIBmkeHne HeOECHBIX TEI U UX 1 nenens https://m.edsoo.ru/F756 CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

HCKYCCTBEHHBIX CITYTHHKOB.
[lepBas kocMHuuecKasi CKOPOCTb.
3akonbl Kemnepa

OKTSIOPS

Cuna octu. 3akon ['yka. Bec 1 nenens

24 yupyr K KTA0DS https://m.edsoo.ru/RV3SSW081
Tena 0 p
Cuna tpenus. [Ipupona u BuabI 2 Henmens
CUJI TpeHus. /IBMKEeHHUE B OKTSIOpst

25 p A . https://m.edsoo.ru/UP3KXCTQU
KUJKOCTHU U T'a3e C YYETOM CHUJIIbI
CONPOTUBJICHUS CPEbI

2 "Henens

JaBnenune. [ mapocrarnyeckoe

26 https://m.edsoo.ru/SWDUEVCO2
napienune. Cuiia Apxumena OKTAOPA D
AOGCOJIFOTHO TBEPJIOE TEJIIO. 2 Hepmend

27 ITocTynarenbHOE U BpallaTesIbHOE OKTAOPSI https://m.edsoo.ru/UVIUYVE7Y
JBUKEHUE TBEPAOTO Tela
MOMEHT CHJIbI OTHOCUTEIBHO OCH 2 nezens

28 OKTAGPS https://m.edsoo.ru/AY2DMXMKR
BpauieHus. [1nedo cunbl
CnoxxeHue Cuil, IPUIOKEHHBIX K 2 Hepens
TBEpAOMY Teny. LleHTp TsxecTu OKTSOpst

29 promy rexy. Lentp https://m.edsoo.ru/VFOEBA878
Tena. Y CIIOBHs pABHOBECHS
TBEpAOro Tena. Bunbl paBHOBECUS

3 Henens

30 Pemenue 3amau OKTAGPS https://m.eds00.ru/Q3QEPZXMR
KonTponbHas pabota mo teme 3 Henmens

31 "Junamuka. CTaTUKa TBEPIOTO OKTAOPSt https://m.edso00.ru/4IHS90LZD
Tema"

32 Nmnynbsc MaTepuanibHOM TOUKH, 3 Hepens https://m.edsoo.ru/3PBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

CUCTCMbI MAaTCPHUAJIBHBIX TOYCK.
HCHTp MacC CHUCTEMBbI
MaT€pHaJIbHbBIX TOUYCK. TeopeMa (6]
ABMXXCHUU LCHTpPA MacC

OKTSIOPS

NMirynbsc cuitbl ¥ U13BMEHEHUE 3 Henens

33 MMIYJIECA TEJIa. SAKOH K0P https://m.eds00.ru/INJW80116
COXPaHEHHUS UMITYJIbCA.
PeakTrBHOE IBHIKCHUE
MoMeHT uMIysbca MaTepUAIIBLHON 3 Henens

34 rotki. Hpeactasrettne o OKTHOp https://m.edsoo.ru/CHS9DBR4I
COXPAaHCHUH MOMCHTA UMITYJIbCA B
HEHTPATBHBIX TOJIIX

luenens

35 Pemenue 3amau HOSIOPSL https://m.eds00.ru/224025Z6M
Pa6ora critel Ha MajloM 1 Ha luenens

36 KOHCHHOM HEPEMOTICHII. rosop https://m.edsoo.ru/B7N1YBP1N
I'pacdmueckoe npencraBneHne
paboThI cuiIbl. MOIITHOCTD CHITBI
Kunernueckas sneprus. Teopema IHenens

37 00 U3MEHEHNH KHHETHYECKOMN HOSIOPsL https://m.edso00.ru/NSQCCIEIM
SHEPTUU MATEPUAITBHON TOUKU
ITorennuanabHBIE U luenens

38 HEHOTCHIHATBHBIC CHITEL HO%0p® https://m.edso0.ru/BHTOIWACQ
[TorenumaneHas sHeprus. Bropas
KOCMHUYeCKasi CKOPOCTh
TpeTrbs KOCMUYECKast CKOPOCTb. lnenens

39 CBs13b pabOTHI HEMTOTEHITUATHHBIX HOAOPs https://m.edsoo.ru/66P2WGWS4

CHJI C U3MCHEHHEM MEXaHNYSCKOU



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4

SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHs MEXaHUIEeCKOU
SHEPTUH

Yupyrue u Heynpyrue 2 Hepjens
.Y HOSIOPsI
40 CTOTMKHOBCHHA paBHeHI:Ie https://m.edso0.ru/OIC610G5F
bepnynnu nis uaeanpsHOM
KHUJKOCTU
K 6 2 Hepend
41 " OITPOJIBHA PAbOTA 11O TEME " HOSOPsI https://m.eds00.ru/SO90PC322
3aKOHBI COXPAHEHHUS B MEXaHHUKE
PazBuTue npeacrabienuii o 2 Henens
HOSOPS
42 HPUPOJC TEILIOTH. CHOBHEIC P https://m.eds00.ru/0ZTXY71SW
nonoxxenuss MKT. uddyzust.
bpoyHoBCKO€E 1BHKEHUE
Ctpoenue ra3000pa3HbIX, KUIKUX 2 Hepend
e en. Xapakre HOSIOPSI
43 1 TBEPABIX TEIL. 24P KTV p https://m.edsoo.ru/UX8FMV2CU
JBUKEHUS U B3aUMOJCICTBUSA
YacTHI] BEUIECTBA
Macca u pazMepsl MOJIEKYJI 2 Henens
44 (aromoB). KonuecTso BelecTsa. HOSIOPsI https://m.edsoo.ru/5FCL7ZUUO
[TocTostHHast ABoraapo
3 Henens
Temneparypa. TermnoBoe
45 MIepaTypa. 1 erion HosGpS https://m.eds00.ru/SDOFUFGIL
paBHoBecue. [Ikana [enpcus
3 Henens
46 Pemenue 3agau HOSODS https://m.edsoo.ru/EGRV58D9F
3 Henens
47 Wneanbupiii ra3. I'a3oBbIe 3aKOHEI https://m.edsoo.ru/01M0X0OV4B

HOSOps



https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B

YpaBHenue Menpeneena-

3 Henens

48 https://m.edsoo.ru/7RAZ800M4
Knanelipona. Pemenue 3amau HOs6pA D
AG6cosmoTHas TeMieparypa. 3aKko 3 nezens

49 FOTHAT TEMHEPatYP " — https://m.eds00.ru/27RGL3V1G
JanpToHa
W3omporieccsl B HICAIbHOM rase ¢ 4 menens

50 MOCTOSIHHBIM KOJIMYECTBOM HOSIOpst https://m.edso0.ru/UQ9SUVODW
BEIIeCTBA
I'paduueckoe npencrasiaeHue 4 Hepnens

51 M30IIPOLECCOB: U30TEPMA, HOSIOPst https://m.edsoo.ru/W1HC88PJ4
n30x0pa, n3obapa

4 genens
52 OcHoBHoe ypaBHeHne MKT HOSIOPSL https://m.edso0.ru/E65TLSWXG
4 yenens

53 Pemenue 3amau HOSIOPSL https://m.edso00.ru/8U427HIYJ
CBs13b a0COMIOTHON TEMIIepaTyphl 4 Henens
TEPMOAVMHAMUYECKON CUCTEMBI CO HOSIOPsI

54 CpeHe KHHETUYECKON YHepruei https://m.edso0.ru/N6ETZ0LDZ
MOCTYHATEeNbHOTO TETIIOBOTO
JBUKEHUSI €€ 4acTHIl
OGOO0IIEHNE ¥ CHCTEMATH3ALIHUS I Henens

55 https://m.edsoo0.ru/EDM5ZTZCY
3HaHuit no treme "OcHoBel MKT" Aekabpst 0
KonrpossHas pabora o teme 1 nenens

56 https://m.edso0.ru/LTSZA1JQ7
"OcnoBel MKT" nekaops p Q
TepMoanHaMHuuecKas CUCTEMA. 1 Henmens

57 3ajaHre BHEIIHUX YCJIOBHM st neKadpst https://m.eds00.ru/4L636LXVZ

T cuctemsl. BHennue u



https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ

BHYTPEHHUE NTapaMeTpPhI.
[TapameTpsl T/] cuctemsl Kak
CpeIHUE 3HAUCHUS BEJIMYUH,
OIMCHIBAIOUINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH. 1 Henens

58 CamONpOH3BOIILHAs penakcanis exaops https://m.edsoo.ru/LYMWVLJRP
TJ1 cucTeMsl K TEIIIOBOMY
PaBHOBECHIO
Mopeinb nieanbHOro rasa B 1 Henens

59 TepMOIMHAMHUKE. Y CIIOBHS aexadpst https://m.eds00.ru/FOQVOQKQS8
MIPUMEHUMOCTH 3TOW MOJEIIH
YpaBHenue Menpeneena- 2 Henens

60 KnanelipoHa 1 BEIpaKeHHE 15 Aexabpst https://m.eds0o.ru/TZJUGWSMZ
BHYTPEHHEHN SHEPIUU
BeIpaxxenue 1 BHyTpeHHEN 2 Henens
SHEPTUHU OJHOATOMHOI'O fexabpst

61 UJealIbHOTO Ta3a. https://m.edsoo.ru/L1XUZISC7
KBazucrarnueckue u
HECTaTHUYECKHE MPOLECCHI
DnemeHTapHas paboTa B 2 Hepenst

62 TEPMOIMHAMHKE. Bhraucsenne AeKabps https://m.edsoo.ru/YHE1589A1
paboTsl o rpaduKy mporecca Ha
pV-nuarpamme
Temnmonepenaua Kak crnocod 2 Henens

63 M3MEHEHIIT BHYTPEHHCH SHEprii eKaops https://m.edsoo.ru/BDNSGEKP7
TJI cuctemsl 6€3 COBEPIICHHS
paboThI

64 KoHnBekysi, TeninonpoBoAHOCTb, 2 Henens https://m.eds00.ru/QM4T9ETSS8



https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8

HU3JIy4YeHUE nexalpst
KosuecTBO TENIOTHI. 3 Henmens
TennoéMKoCTh TENa. Y AenbHas U neKadpst
65 MOJIIpHAs TETUIOEMKOCTH https://m.edsoo0.ru/RQASBFIQ5
BelecTBa. Y IelbHAs TEIUIOTa
CropaHus TOTUTMBA
Pacuér KoJMuecTBa TEMIOTHI IPU 3 Henens
66 nekabpst https://m.edsoo.ru/B4NQ2B026
TerIoneperaye
[TonsTre 06 aqnadbarHomM 3 Henens
67 nporiecce. [lepBblii 3aK0H JeKabpst https://m.edso00.ru/SQXBMXFYN
TEPMOAMHAMUKH
KonngectBo Temnors u pabora 3 Henerst
68 KaK Mepbl U3MEHEHHUS BHYTPEHHEH nexadpst https://m.edso0.ru/5S9W3F1X49
sHepruu T/] cuctemsl
Bropoii 3akoH TepMOAMHAMUKH 3 Henmens
JUISl PABHOBECHBIX H nexadpst
69 HEPaBHOBECHBIX MPOIECCOB. https://m.edso00.ru/3BEBSKQ8G
Heob6patumocTts npupoIHbIX
MIPOIIECCOB
. 4 genens
[TpuHIMITBI TEWCTBUS TETUTOBBIX
70 https://m.edsoo.ru/Z25PJPKKU
mamvH. KITJ] Ackabps :
MakcumanbsHoe 3nauenue KITJI. 4 Henens
71 https://m.edsoo.ru/QATFSEOKO
Mukn Kapno Aiekaops : Q
4 genens
72 Pemenue 3agau eKabpst https://m.eds00.ru/0QIVD6XJT
73 DKOJOTUYECKHE ACTIEKThI 4 uepenst https://m.edsoo.ru/ZIFEWQ2SV



https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV

HUCIOJIb30BaHUS TEIJIOBBIX
nsurareneii. TemioBoe
3arps3HEHUE OKPYKAIOIIEH CpeIbl

nexaopst

4 genens
74 Pewenue 3anau nekabpst https://m.edso00.ru/UYVV9T878
O000111eH1E U CUCTEMATHU3ALIMS
3HAHUHU 110 TEME 2 Hene
75 " HeAS https://m.edsoo.ru/A6UQLWI1EB
Tepmoaunamuka. TennoBbie sTHBapst
MamIuHe"
KonTponbhas padota no teme 2 Hepenst
76 "Tepmonunamuka. TenaoBbie SHBaApA https://m.edsoo.ru/X4AG7PJVJ]
MamIuHe"
[TapooGpa3zoBanue u 2 Henens
KoHeHcanus. Mcrnapenue u sSHBaps
77 a H p https://m.edsoo.ru/W4505S1GQ
KUIeHue. Y neilpbHas TeIioTa
napooOpa3zoBaHus
Hacrlenusie 1 HeHACKIIIEHHEBIE 2 Hepend
napel. KauecTBeHHas1 3aBUCUMOCTh AHBapA
IUIOTHOCTHY U JaBJIEHUS
HACBIIIIEHHOI'O I1apa OT
78 o P https://m.eds00.ru/810XNZKD1
TEeMIIepaTypbl, UX HE3AaBUCUMOCTh
0T 00bEMa HACHIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhI
KHUIIEHUA OT JaBJIEHUS B )KUIKOCTHU
BrnaxHocTh BO3aAyXxa. AGCOTIOTHAS 3 Henens
79 % SHBaps https://m.edso0.ru/QRQNGWOZ8
1 OTHOCHUTEIbHAS BIaXXKHOCTh
80 Pemenne 3amau 3 Henmens https://m.edso0.ru/PKAPBXZGT



https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT

STHBapS

TBépnoe Teno. Kpucramimueckue 3 Henens

81 1 amopdHbIe Tena. AHU30TPOIHUS AHBapA https://m.edsoo.ru/YCMZ29JGZ
CBOWCTB KPHUCTAJJIOB
[InaBneHue n KpUCTATUIU3ALIMS. 3 Henmens

82 VYV nenpHas TEI0Ta IJIaBICHU. SAHBAPsA https://m.edsoo.ru/WYH1C81KN
Cybmumarust
Jlebopmaruu TBEPAOTO TEA. 3 Henens
Pactsokenne u cxxarue. CaBur. SHBAps

83 A https://m.eds00.ru/961UIDFRU
Monyis HOnra. [Ipenen ynpyrux
nedpopmanuit
TemnnoBoe pacumpeHue 4 nenens
JKUAKOCTEN U TBEPABIX TEl. sSHBaps

84 a P https://m.edsoo.ru/1R1740Q0N
AHrapMOHM3M TEIJIOBBIX
KoJIe0aHnil YacTHUI] BEIECTBA
[IpeoOpa3zoBaHue SJHEPTUU B 4 nenens

85 peObP P SHBaps https://m.edso00.ru/UUJQYTXYF
(ha3oBbIX Mepexo1ax

4 genens
86 YpaBHEHHE TEIJIOBOTO OaaHca SHBaps https://m.eds00.ru/5SCV1KKTMW
4 genens

87 Pemrenne 3agau SHBaps https://m.edsoo.ru/2L7HENBQ?2
[ToBepXHOCTHOE HATSIKEHUE. 4 Henens
Kanmmapneie sBnenus. laBnenue SHBaps

88 M0, UICKPUBJIEHHOMN https://m.edsoo.ru/Z9FYJNI4U

MTOBEPXHOCTBIO KUAKOCTH.
®opmyia Jlamnaca



https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

O06001IeHre U cHCTeMaTH3aIus
3HaHUM 1o Teme "ArperaTHble

89 https://m.edso0.ru/\VV3TS29GT9
cocTosiHus BemiecTBa. ®a3oBbie
nepexomasl"
KonrponsHas pabora o reme 5 nenerst
90 "ArperaTHple COCTOSTHUS SHBAPS https://m.edsoo.ru/BTE57DDIP
BemiecTBa. a3oBbie nepexoab”
DnekTpu3anus Ten u eé 5 Henens
MPOSABIICHUS. DNEKTPUUECKUI AHBapA
91 3apsij. [IBa BUAA SIEKTPUUECKUX https://m.edsoo.ru/ESVIQRBVX
3apsAnoB. [IpoBoHuKY,
TUDJIEKTPUKU U TIOTYIPOBOAHUKHU
DneMeHTapHBIN ANEKTPUIECKUI 1 nenens
92 3aps/l. 3aKOH COXPaHEHUs espaist https://m.eds00.ru/QJTVE6HK7Q
ANEKTPUYECKOTO 3apsaa
- 1 Henensa
93 ?Ziifgiiiﬁ;ii?:f;f-KYHOHa (bespas https://m.edsoo.ru/HM8AKQY47
1 genensa
94 Pemenue 3anau despast https://m.edso0.ru/XCFAV8SHK
DnekTpuyeckoe noje. Ero 1 Henens
95 NENCTBUE HA AIEKTPUUECKUE (espans https://m.edsoo.ru/EF3CUR72W
3apsiabl
Hanpsisk€HHOCTB AIIEKTpUYECKOro 1 nenens
nosist. [1po6uslit 3apsia. JIunun espast
96 HaNpPsHKEHHOCTH AJIEKTPUYECKOTO https://m.edsoo.ru/9KBCOFP9X
nosist. OnHOpOIHOE
AIEKTPUYECKOE TOJIe
97 IToTeHIMATBHOCTE 2 Henens https://m.edsoo.ru/QJAHEF4ATR



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

QJICKTPOCTATUYCCKOI'O I1OJIA.
PasHocTh IOTCHIINAJIOB U

dheBpamns

HaIpsHKCHUE
IloTrenuumanpHas SHEPrUs 3apsaa B 2 Henens
AIIEKTPOCTATUYECKOM II0JIE. despas
98 P https://m.edsoo.ru/YODNX8N9Z
[ToreHman 3J1IeKTPOCTaTUYECKOT O
1011
CBs13b HaNPSYKEHHOCTHU TOJIS U 2 Henens
99 Pa3HOCTH MOTEHIMAIIOB IS espaist https://m.edsoo.ru/3WNQFLP9Y
ANEKTPOCTATHYECKOTO TIOJIS
[IpUHLUIT CYTIEPIIO3UIITI 2 Henens
100 PHHIMIT cyriep iI deBpans https://m.edso0.ru/WS1GYR4I3
3J1€KTpI/I‘I€CKI/IX I10JICHU
2 "Henensa
101 Pemenue 3anau despast https://m.eds00.ru/2630Y5063
[Tone Toueunoro 3apsana. [Tome 3 Henens
102 N https://m.edso0.ru/BGX3JCTAQ
PaBHOMEPHO 3apsHKEHHOM chepsl dbespans
[Toste paBHOMEPHO 3apsHKCHHOTO 3 Henens
1o 00wsEéMy mmapa. [Torne depas
103 y map . https://m.edsoo.ru/L4L5W448T
PaBHOMEPHO 3apsHKEHHOM
0eCKOHEUHOH MIOCKOCTH
[IpoBoHMKY B 3 Henens
104 3IEKTPOCTATHYECKOM TIOJIE. espais https://m.eds00.ru/6GVP71B38
YcnoBue paBHOBECHS 3apsAJI0B
3 Hegens
NIJICKTPUKHU U T10JT OBOJHUKHA
105 A P YHPOBOA deBpais https://m.eds00.ru/3G6DWKG2I
B AJICKTPOCTATHYECKOM IT10JIC
Konnencarop. D1eKTpOEMKOCTD 3 Henmens
106 a P P https://m.edso0.ru/GHLGD83X7

KOHJIEHCATOpa. DJIEKTPOEMKOCTh



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7

IIJIOCKOI'0 KOHACHCATOopa

dheBpamns

I1
107 APALICIIEHOC COCIUHEHHC AHONCTA i 1im.eds00.ru/60WN2ZDHS
KOHJICHCAaTOpPOB (heBpans
4 yenens
ITocne e e coe eHUe
108 OCHIEAOBATEILHOE COBANHEIH despans https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB
4 genens
DHeprus 3apsHKEHHOTO
109 https://m.edso0.ru/SW376XS21
KOHJIEHCaTopa bespans D
4 penens
110 Pemenue 3anau despast https://m.edsoo.ru/NLHAFI8YY
JIBrOKeHHe 3apsOKEHHON YaCTHIIBI 4 nenenst
111 B OJIHOPOZHOM DJIEKTPUYECKOM ¢beBpans https://m.eds00.ru/9PGVSYIWG
rnoJie
1 nenens
112 Pemenne 3anau MapTa https://m.edsoo.ru/UXIITUSMXW
O000I11IeHNE U CUCTEMATHU3AIUS 1 nenens
113 3HAHUHU 10 TeMe "DIIEKTPUIECKOe MapTa https://m.eds00.ru/QCIRPYCGA
none"
1 nenens
KonTtponsHas paboTta 1o Teme
114 " HIPOIIbHA paboT r,[, e MapTa https://m.edsoo.ru/WRQGZBRF7
DNEeKTpUYECKoe 1oJie
Cuna toka. [TocTOSHHEINA TOK. 1 nenens
v
115 CIOBIL CYIIECTBOBANMA MapTa https://m.edsoo.ru/L8LE4KUV5
MTOCTOSTHHOTO DJIEKTPUUYECKOTO
TOKa
116 Hcrounuku Toka. Hanpsbxkenue u 1 nenens https://m.edsoo.ru/RUFC4YTDO



https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO

/C MapTa
3axon Oma 11 yJacTKa IeIH.

117 ALY teni 2 Hexens https://m.eds00.ru/64VZXZ2GP
DIEeKTPUYECKOE COTIPOTUBIICHNE MapTa
3aBUCUMOCTb COIIPOTUBIICHUS 2 Hepens
OJHOPOJIHOI'O IIPOBO Ka OT €ro MapTta

118 AHOPOJIHOTO HPOBOMIH Ter https://m.edsoo.ru/KE2FEN35X
JUTMHBI 1 TIOIIA U TIOTIEPEYHOTO
CEeUYEeHUs
VY 1eapHOe CONPOTUBIICHUE 2 nenens

119 g P HH MapTa https://m.edsoo.ru/Y4ZTZRZAI
BemecTBa. Pemenne 3amau
IlocnenmoBarensHOE, 2 Henens

120 napajuieJIbHOE, CMEIIaHHOE MapTa https://m.edsoo.ru/VE37ERCKG6
COEIMHEHHE MPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX 2 Henens

121 3NeKTpudeckux uenei. [Ipasuna MapTa https://m.edsoo.ru/OQH1PIPRF
Kupxroga

3 Henensa

122 Pemenue 3amau MapTa https://m.edsoo.ru/LXRB618PO
Pa6oTa 3JIeKTpUYEecKOro ToKa. 3 Heztens

123 P MapTa https://m.eds00.ru/PLTTBZGPC
3akon Jlxxoyna —Jlenna

3 Henens

124 Pemenue 3agau MapTa https://m.eds00.ru/R6JHOGRY6
MOMHOCTD 3JAEKTPUUYECKOTO TOKA. 3 Hepens

125 TenmoBass MOIITHOCTH, BRIZICIsIEMAs MapTta https://m.edsoo.ru/CONEPSIIH
Ha PEe3UCTOpe

126 Pemenue 3amau 3 Henens https://m.edsoo.ru/90KODG7HY



https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY

Mapra

DJIC u BHYTpeHHEE 1 nenens
127 A yIp anpernst https://m.edsoo.ru/MGCEWIVUL
COIPOTHUBIIEHUE UCTOYHHKA TOKA
3akon OMa 181 OJTHOM 1 nenens
128 A 5 ampes https://m.eds00.ru/XQP3RIDK4
(3aMKHYTOI) 2JIEKTPUUECKOU LIETIH
1 Henensa
129 Pemenue 3agau anperns https://m.edsoo.ru/XDAVLS3JL
1 nepens
130 MoIHOCTh HCTOYHUKA TOKA anpenst https://m.edsoo.ru/OWH2Q5J0S
1 nepens
131 KopoTtkoe 3ambikanmne ampers https://m.edsoo.ru/9WFHKYNVF
132 Konpnencarop B uenu 2 Henens
MOCTOSIHHOTO TOKa anpeJst
2 "Henensa
133 Pemrenue 3anau ampens https://m.eds00.ru/52KZZJPDT
Pemenue 3anau no reme 2 Henens
134 "IIoCTOSHHBIN IEKTPUUECKUI anpest https://m.eds00.ru/5175121DC
TOK"
Pemrenue 3agad mo reMme 2 Henens
135 "ITocTOSHHBIN NEKTPUUECKUI anpes https://m.eds00.ru/DX6SFSQ5I
TOK"
Pemrenue 3agad mo reMme 2 Henens
136 "[TocTOSTHHBIN IEKTPUUECKUMA anpers https://m.edso0.ru/K835E5INT
TOK"
137 O060061IeHre U cucTeMaTH3alus 3 Henens https://m.edsoo.ru/WXUI1RUC5



https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5

3HaHui 1o Teme "IlocToSHHBII anpess
3IEKTPUYECKUN TOK"
KonrponsHas pabora o Teme 3 Henesst
138 "TToCTOSIHHBIH AJIEKTPHUECKHI anpes https://m.edso00.ru/7S4PGOQHP
TOK"
DnexTpuyeckas MpoBOAUMOCTh 3 Henens
a3JIMYHBIX BEIIECTB. arperst
139 P » https://m.eds00.ru/DV219CC72
DNEeKTPUYECKHUI TOK B METaJIJIaX.
CBepxnpoBOIMMOCTb
DNEeKTpUYECKHUI TOK B pacTBOpax 3 Henens
140 1 pacIuiaBax 3JEKTPOJIUTOB. anpess https://m.edso0.ru/36L9OKOEE
3akonbl Dapazes 1Ist SJIEKTPOIH3a
DJIEeKTPUYECKHI TOK B ra3ax. 3 Henens
141 Masua anperns https://m.edsoo.ru/MEDWMLCJ6
DIJIEKTPUYECKUI TOK B BAKyyMe. 4 Henens
142 P anperns https://m.edsoo.ru/HNIAJ5B73
Bakyymnbie npuOopbl
DJIEKTPUIECKUI TOK B 4 Henens
143 P ampens https://m.edsoo.ru/5S6KAVJECB
MOJIYTIPOBOTHUKAX
4 Henens
144 [TomynpoBOTHUKOBBIE TPUOOPEI anpernst https://m.edsoo.ru/EKLRQTDAX
Pu3NYECKU IPAKTUKYM I10 TEME 4 Henens
"U3mepeHue cuiibl TOKa U arnpens
HaMPSDKEHUS B 1IEMU TOCTOSTHHOTO
145 TOKa IIPU TOMOIIM aHAJIOTOBBIX U https://m.edsoo.ru/Y15A50SQV

U(PPOBBIX H3MEPHUTEITHHBIX
npuOopoB" win "3HAKOMCTBO C
nudpoBoii Jadboparopueit mo



https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

¢uszuke. [Ipumepsl u3MepeHus
(GU3NYECKUX BEJTUYUH MIPU
IIOMOIIM KOMITBIOTEPHBIX
TATYNKOB"

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKCHUS C LIENbIO ONPENETICHUS
MTHOBEHHOM cKopocTh"

4 genens
anpens

https://m.edsoo.ru/CN3FHCY83

147

148

149

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHusl Ipu
MIPSAMOJIMHEHOM
PaBHOYCKOPEHHOM JIBUKEHUH I10
HaKJIOHHOM TJIOCKOCTH" WIIN
"UccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nYecKuil IPaKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHUs
CBOOOHOTO NaileHus " Win
"N3yueHue NBUKEHUS TeENa,
OpOILIEHHOT0 TOPU30HTAIBHO"

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOH 110
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnmenqoBanne 3aBUCUMOCTH
nepro/ia o0palleHuss KOHH4eCKOro
MasiITHUKA OT €0 MapaMeTpoB"

5 Henens
anpess

1 nenens
Mas

1 wenens
Mas

https://m.edsoo.ru/70Y40Y610

https://m.edso0.ru/87JADYSZ2

https://m.edsoo.ru/DY1D4C16J

150

@uU3NYECKU MPAKTUKYM 110 TEME

1 wenens

https://m.edsoo.ru/ZTOFG6J4U



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U

151

"N3mepeHue paBHOAECHCTBYIOLIEH
CHWJIBI TIPU ABM>KEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH'" WK
"[IpoBepka rurnoTe3sl O
HE3aBHCHUMOCTH BPEMEHU
JBM>KEHUS OpycKa 10 HaKJIOHHOM
IUIOCKOCTH Ha 3aJlaHHOE
paccTositHue OT ero Macchl”

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIOPYroCTH, BO3HUKAIOIINX B
MIpYXUHE U PE3NHOBOM 00pa3slie,
oT ux nedopmanuu’ Uiu
"N3y4yeHne IBUKEHUS] CUCTEMBI
TeJl, CBA3aHHBIX HUTHIO,
MEePEeKUHYTOM uepe3 NErkuit 6110K"

Masa

1 nenens
Mast

https://m.edso0.ru/UL391C40D

152

153

@uU3NYECKU NPAKTUKYM II0 TEME
"Uzmepenue koddduirieHTa
TPEHMUSI 110 BEIMYUHE YTIIOBOTO
KO3 pHIIHEeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBMKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM

K03 (HUIIMEHTOM TpeHHs" WIn
"U3y4yeHue IBUKEHUS rpy3a Ha
BaJly C TpeHHEM"

Pu3NYECKUl IPAKTUKYM I10 TEME
"HccnenoBanue ycioBui
paBHOBECHS TBEPIOTO TEIA,

1 venens
Mas

1 wenens
Mas

https://m.edsoo.ru/78PENYOAZ

https://m.edso0.ru/MI0QT27R6



https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6

154

155

HMMEIOIIETO OCh BpalleHus" win
"KonctpynpoBaHnrue KpOHIITEHHOB
Y pacy€T CUJl yIpyroctu'" uiu
"U3y4yeHue ycTONYnuBOCTH
TBEPAOrO Tella, UMEIOIIETO
IJI0ILAIb OTIOPHI"

du3nuecKuil MPakTUKYM 110 TeEMe
"U3mepeHue umnyibca Tesa no
TOPMO3HOMY ITyTH" WK
"M3MepeHue CUibl TSITM, CKOPOCTH
MOJICTTH SJICKTPOMOOHIIS U
MOIIHOCTH CHUJIBI TSTU" WIH
"CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" HIIH
"HccnenoBanue coXxpaHEeHUs
HMITyJIbCA TIPU YIIPYTOM
B3aMMOJECHCTBUH" WIH
"N3Mepenne KHHETHYECKON

OHEPTIHUU TCJia 10 TOPMO3HOMY
"

yTH
Pu3NYECKU IPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUECKOT0
nporiecca (PeKOMEHI0BaHO
UCMOJIb30BaHUE U(POBOIL
naboparopun)" unm "Uzydenue
M30XOPHOTO Mpornecca” uiu
"N3yuenue nzobapuoro mpoiecca”
unu "[IpoBepka ypaBHEHUs
COCTOSIHUS"

2 Henens
Mast

2 Hexes
Mas

https://m.edsoo.ru/FZ0CNRGTA

https://m.edso0.ru/T66K4CKZG



https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

156

@uU3NYECKU IPAKTUKYM 110 TEME
"HU3mepenue yaenbHOM
TEIUIOEMKOCTH" HIIH
"UccnenoBanue nporuecca
OCTBIBAHUS BellecTBa' UM
"UccnenoBanue aaradaTHOTO
nporecca" uin "M3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIIEHUA XKUIKOCTEN"

2 Hexels
Mas

https://m.edsoo.ru/PPBTS0U4D

157

158

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue 3akOHOMEpHOCTEN
UCHIapeHUs KUAKOCTEN" Uiu
"N3mepenue yaenbpHON TENI0ThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX NTApOB" WU
"N3mepenne abCoIrOTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl apoB B MOMEIEHUN".
N3mepenne koaddunmerta
MMOBEPXHOCTHOTO HATSKEHUS

Pu3NYECKUl IPAKTUKYM I10 TEME
"HabumroieHne npeBpamieHus
SHEPTUH 3aPSHKEHHOTO
KOHJIEHCATOpPa B SHEPTHIO
W3JIyYEHHS CBETOaMOAA" WIIN
"U3y4yeHue npoTekaHus TOKa B
LIeTH, coiepxKaIie konaencarop"

2 "Henens
Mas

2 Hexes
Mas

https://m.edso0.ru/0ZA5PMDO07

https://m.edsoo.ru/5SBPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

niu "Pacnpenenenue pasHOCTH
MTOTEHIIMAJIOB (HAMPSDKEHUS) TIPU
MOCJIeI0BATEILHOM COETMHEHUT
KOHJIEHCATOPOB"

159

160

@uU3NYECKU IPAKTUKYM 110 TEME
"HccmenoBaHue CMEIIAHHOTO
COCMHEHUS PE3UCTOPOB" MU
"U3mepeHue yaenbHoro
CONPOTHUBJICHUS TPOBOTHUKOB"
und "UccienosBanue 3aBUCUMOCTH
CHUJIBI TOKA OT HAMPSKSHUS 151
JIaMIIbI HaKaJIuBaHuA"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"Habmonenue anektponusa’ uim
"N3mepenue 3apsiia
OJHOBAJICHTHOT'O HOHA" TN
"HccnemoBaHue 3aBUCUMOCTH
COIPOTHUBIICHUS TEPMOPE3UCTOPA
ot Temneparypsl" win "CHsatue
BOJIbT-aMIIEPHON XapaKTEPUCTUKH
nrona

3 Henens
mas

3 Henens
mast

https://m.edsoo.ru/UAIS3VVKE

https://m.edsoo.ru/72JJ3YC6L

161

PeseprubIil ypok. O60061eHIE 1
CHUCTEMaTH3aIUs 3HAHUH 110 TEME
"KunemaTtuka"

3 Henens
Mas

https://m.edso00.ru/LQO93M5SQ

162

PesepBHeIit ypok. O6001ICHNE 1
cucreMarul3anuda 3HAHWUHI 10 TEME
"Jlmnamuka"

3 Henens
Mmas

https://m.eds00.ru/S7CS1UFMI

163

PesepBHelit ypok. O600ICHHE 1
cucreMaru3anuia 3HAHUU 10 TeMe

3 Henens

https://m.edsoo.ru/XVUMKRX6N



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N

"Craruka TBEpAOro Tena" Mast
PesepBHelil ypok. O000IICHHE 1 3 Hepens
164 cUucTeMaTu3alus 3HaHUM 0 TeMe Mast https://m.eds00.ru/C37WXULT2
"3aKOHBI COXpaHEHUsI B MEXaHUKe"
PesepBubIil ypok. O60011eHIE 1 4 wenens
cUcTeMaTu3alus 3HaHUI 0 TeMe Mas
165 "OCHOBBI https://m.edsoo.ru/3PBKBKI6D
MOJIEKYJIIPHOKUHETHYECKON
teopun"
PesepBHrlit ypok. O60011eHNE U 4 Hepens
166~ oc oMATHSAIUDT SHAMII O TEME " https://m.eds00.ru/IZZC67VFL
Tepmonunamuka. TeroBsie
MaIIuHBI"
PesepBHelit ypok. O60011IeHNE 1 4 wenens
167 '(')I/ICTeMaTI/IL’»aI_II/ISI SHATHIH O TeNe - https://m.edsoo.ru/1YSH3LOLN
ArperaTHble COCTOSTHUS
BemiecTBa. MazoBbie MepexoIbl"
PesepBHelit ypok. O600111eHNE 1 4 wenens
168 CUCTEMaTHU3allis 3HAaHUH 110 TEME Mast https://m.edsoo.ru/URWB5CULE
"OnexTpuueckoe noiue"
PeseprubIil ypok. O60061eHIE 1 4 Henens
169 fHCTeMaTHgaLVIHﬂ SHATHMITIO T?Me - https://m.edsoo.ru/ANCOULLOV
[TocTOSHHBIN PIEKTPUUESCKUI
TOK"
PeseprubIil ypok. O60061eHIE 1
170 CHCTEMAaTH3AaINA 3HAHUH 10 TEME https://m.edsoo.ru/WZ02PRIG1

"ToKM B pa3In4HbIX cpenax”



https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchbl
padoThI padoTshI
BzaumoseiicTBre MOCTOSTHHBIX
a 0 0BO OB C

1 MATITHTOR H [POBOATHICOR 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarHuTHoe MozJe.
['mnore3a Amnepa
BexTop MarHuTHOM MHAYKIIHH.
IT

2 PHTILIIT CYTIEpTIOIIA 1 https://m.eds00.ru/0YNNE57SO
MarHUTHBIX Hojied. JIuauu
MAarHUTHON MHIYKIIHHA
M

3 ATHITROS HOTE HPOBOIHHRA © 1 https://m.edsoo.ru/F10ASACBX
ToKOM. OmBIT DpcTena

A .

4 Cuna Amiepa, €€ HaNpapIeHHe i 1 https://m.edsoo.ru/1JEDF5HEN
MOJIYJb

5) Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[Ipumenenue 3akoHa Ammepa.

6 DNEeKTPOU3MEPUTETHHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npubopsI
Cuna JlopeHna, e€ HanpaBiieHHE

7 M MOJLyIIb. JlBHskeHHe 1 https://m.eds00.ru/6MB8YZ8TN
3apsKEHHON YaCTHUIIbI B
OJTHOPOJTHOM MAarHUTHOM TIOJIe
Pemenne 3amau https://m.edsoo.ru/FWURORSOE

9 PaGora cunbl Jlopeniia 1 https://m.edsoo.ru/MTHD23Z45

10 Pemenue 3amau https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarauTtHoe 1oJie B BEIIECTBE.

11 deppomMarHeTHKy, napa- u https://m.edsoo.ru/W7HGQBK70
JamMarHeTUKu
OcHOBHBIE CBOICTBA

12 ¢beppomarneTrkos. [Ipumenenue https://m.eds00.ru/960J4E47D
(beppoMarHeTuKoB
P

13 " CLICHHE S HO,'TeMe https://m.eds00.ru/Q8JGTYNHT

MaruauTHO€ 1noJie
14 ‘I‘)emeHHe el HO,,TeMe https://m.edsoo.ru/MPCUALFIM
MaruuTHO€ nosie

SIBneHue AIEKTPOMAarHUTHON

15 naaykiuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHUTHON MHTYKIIUU

16 O1C uaayKIun https://m.edsoo.ru/8TLELGTJZ

17 3aKOH OJIEKTPOMArHHTHOIL https://m.edsoo.ru/7TEOPOGAR3
unaykuun Dapanes
B .

18 VIXPEBOE SICKTPHICCKOE HOTC https://m.edsoo.ru/IONVHO1INK
Toku dyko
S/1C nHAYKIMH B JBUKYLIUXCS

19 https://m.edsoo.ru/X0013RAA1
MTPOBOTHUKAX

20 Pemenue 3amau https://m.edso0.ru/ZZTUBO2GQ

21 [TpaBumno Jlenma https://m.edsoo.ru/GIRNARYL9
WNunykrusaocTs. Katymika

22 MHIYKTUBHOCTH B LIETIH https://m.edsoo.ru/37WBAJCTF
MIOCTOSIHHOTO TOKa
A .OC

23 BACHHE CAMOUHAKIH. S]] https://m.eds00.ru/99CECGMBH
CaMOWHTYKITHH

24 DHeprust MarHUTHOTO TIOJIS https://m.eds00.ru/PS4AXRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTyliKU C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

25

26

Pemenne 3amaq

O0001IeHrEe U cCUCTEMAaTU3 AU
3HAHWH 10 TEME
"OnexkTpoguHamMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/\WZCM1SBLO

27

KonTponbhas padota no teme
"DnexkTpoguHaMuka"

https://m.edsoo.ru/N9QLKI45Y

28

29

30

31

KoneOarensHas cucrema.
CBo0OoHbIE KOJIEOaHu .
I"apmonmueckue KoneOaHus

Kunemaruueckoe u
JITUHAMUYECKOE OIHMCAHUE
KOJIe0aTENbHBIX IBUKECHUN

DHepreTU4YecKoe OMUCAHUE.
BrIBoa TMHAMHUYECKOTO
OTHMCaHUS TAPMOHUYECKHUX
KoJieOaHUH U3 BX
JHEPTEeTHIECKOTO U
KHHEMATHYECKOTO OITUCAHUS

Ammuntyna u ¢aza konedanui

https://m.eds00.ru/R7D8WGSTQ

https://m.edsoo.ru/G1UGM9A5SP

https://m.eds00.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuona u yacTora KoJeOaHUH.
[Teproa ManmbIx cBOOOTHBIX
KoJeOaHuil MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJe0aHuil MPyKUHHOTO
MasiTHUKA

https://m.edsoo.ru/BUSUSUF04

33

3aTyxatromue KojeOaHusl.

https://m.edso00.ru/TGTJTWAUOQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BoinyxaeHHbie KojeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3amau

https://m.edsoo.ru/BW1KOUGVP

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

https://m.edsoo.ru/DAYGBRUY]J

37

38

O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MexaHn4ecKue
KoJieOanusa"

DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebaTtenbHblit KOHTYD

https://m.edso0.ru/SV7/MHCH10

https://m.edsoo.ru/H5B2W8APN

39

®opmyna Tomcona. Cs3b
aMIUIUTYABI 3apsaa
KOHJICHCATOpa C aMILIUTYI0H
CHJIBI TOKA B KOJIeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUS SHEPTUHU B
AaeaIbHOM KOJIe0aTeEIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aTyxaromue JIeKTPOMarHuTHbIS
KoseOaHus. BeiHyX/1eHHbIE
3J'IeKTpOMaFHI/ITHBIe KOJ'Ie6aHI/I${

https://m.edsoo.ru/4VHIISUMW

42

IIepemeHnHsbIl TOK. Pesucrop u
KOH/JIEHCATODp B LI
IIEPEMEHHOT0 TOKa

https://m.eds00.ru/OG6JQHTOD

43

Karymka MHIyKTUBHOCTHU B LENH
IIEPEMEHHOI0 TOKa

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH OMa 11 AJIEKTpUYECKON

44 https://m.edso00.ru/P1FZDISQV
IIEIU TIEPEMEHHOr0 TOKa
MOImHOCTb IEPEMEHHOT0 TOKA.
45 AMILIUTYJHOE H ACHCTBYIOMCe https://m.edso00.ru/6P4CXH152
3HAYEHUE CHJIBI TOKA U
HaNPSDKEHUS
46 Pe3onaHc B 25IeKTpHYECKOM LIeTIH https://m.edsoo.ru/AY QWXESRA
47 Pewenue 3amau https://m.edso00.ru/0CVLSMIOS
WneanbHbIi TpanchopmaTop.
48 Hpomssonetso, nepenatia it https://m.edsoo.ru/F142U7UQR
noTpeOIeHnE IEKTPUIECKOIH
SHEPTUU
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.
49 Kynbrypa ncnosb30Banus https://m.edsoo.ru/UYDMJIDXZW
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HH
50 Pemenue 3agau https://m.edsoo.ru/IR54QM6F2
51 Pemrenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06001IeHre U CUCTEMATU3AIIHS
52 3HAHHUH O TeMe https://m.edso00.ru/16YYY79EQ
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHU4YeCcKre BOIHBI.
53 XapakTepUCTUKH MEXaHUYECKUX https://m.edsoo.ru/OP6YANBXC
BOJTH
54 CaolicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 Wubpa3Byk U yIbTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[ITymoBoe 3arpsi3HeHHE
OKPY>KaIOILEH Cpebl

57

58

Pemenue 3agau

BHGKTPOMaFHI/ITHBIC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

https://m.eds00.ru/SWQOHEYAJ

https://m.edsoo.ru/EHMGUTOBG

59

DHEeprust AIEKTPOMArHUTHBIX
BoJid. CBoricTBa
3JICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2EeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

62

63

[IpuHUUMIIBI paIUOCBS3U U
TeneBuaenus. Pagnookamust.
DNeKTPOMarHUTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl
KonTponbHas pabota mo Teme
"KoaebaHusa v BOIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBETa

https://m.edsoo.ru/7KCCHOBN5

https://m.edso0.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3agau Ha npuMEHEeHNE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHEeHHs CBETa

https://m.edsoo.ru/3H2YL4RA4I

65

66

Ortpaxenue ceera. [lnockoe
3epkano. Cdeprueckoe 3epKaino
[Ipenomnenue cBera.
AOCOIIOTHBIN U OTHOCUTEIbHEIH
[OKa3aTelib MPEJIOMIICHHUS.

https://m.edso00.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

[TosiHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenbHbliA yroJ MOJIHOTO
BHYTPEHHET0 OTPaKEHUS

Pemenue 3agau Ha npuMeHEHUE

67 3aKOHOB OTPAXCHUS U https://m.edsoo.ru/C4D3UDGG4
MIPEJIOMIICHUS CBETA
Xop nydeit B mpusme. ucnepcus

68 cera. CIIOXKHBIH cocTaB 6€10r0 https://m.edsoo.ru/HYZWS63L 2
ceera. LlBer

69 Jlmiser. okyeroe paccToAHHE 1 https://m.eds00.ru/SXWYEXTXM
ONITUYECKAs CHJIA JIMH3BI
[Toctpoenue n3odpaxeHuii B

70 JUH3aX U UX CHCTEMaXx. https://m.edso00.ru/6SRTDG4V7
YBenuueHue JUH3bI
Pemenue 3agau Ha mocTpoeHune

71 M300paXeHU, OJIy4aeMBbIX C https://m.edsoo.ru/YAGCQPWZX
MTOMOIIBIO JTHH3

72 ['a3 xak onTuyeckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pemenne 3amau. IIpenenst

73 IIPUMEHUMOCTH T'€OMETPUUECKON https://m.edsoo.ru/OENIDYBRZ
OTITUKH

74 CKOpOCTE CBETA I METOJIEI €@ https://m.edso0.ru/UCGBDSEVT
U3MEpeHUS

75 Hucnepcus cBera https://m.edso00.ru/1VI1JZOF05

76 HNutepdepennius ceeta https://m.edso00.ru/ZQB6756KE
KorepeHTHbIE HCTOYHUKHU.

77 VcioBusa HaOIOIEHUA https://m.edsoo.ru/H9XX3P5WN

MaKCMMyYMOB U MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenue 3agau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenue natephepeHIun https://m.edso00.ru/111ISQL6DM

80 Hudpakmus cBeta https://m.edsoo.ru/KPOD2N63D
JudpakiuonHas pemeTka.

81 YcnoBue HaOIOIEHUS TTIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE

83 HonrepetocTh CBETOBBIX BOIIH. https://m.edsoo.ru/TWKJIKW3NH
[Tonspusanusa ceera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeTOBbIE ABIICHUS B IPUPOLE https://m.edsoo.ru/VJW9IR3ES8

86 0606H56HH6 1 crcTeMatisanit https://m.edso0.ru/ZQ1JZ7MYC
3HaHui no teme "OnTuka"

87 Kontponkras padora no Teme https://m.edsoo.ru/WMVM1ARQU
«OnTuka»
I'paHUIBI TPUMEHUMOCTH

88 [UIACCHACCIOM MEXQHIIH. https://m.edso0.ru/GT085PL4Q
3aKOHBI NIEKTPOTUHAMUKHU U
MIPUHIIAIT OTHOCUTENBHOCTH

89 ?T(ifsz';:s;;;g::;aﬂbHon Teoput https://m.eds00.ru/S5V/L SWTWK
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus

90 Jloperna. ¥eonie https://m.edsoo.ru/7ZFTX1X84
MPUIUHHOCTH. OTHOCHUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKPAIICHUE JITTMHBI

91 DHEprust 1 UMITYJIbC https://m.edsoo.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pCHHTHBHCTCKOﬁ HJaCTUILbI

CBs3b MacCChI C SHEPTUEH U

92 HMITYJIbCOM PEISITUBUCTCKOM https://m.eds00.ru/UOC7GTEMG
YacTULIbI. DHEPT U MOKOs
P €CcHOE Te e

93 ABHOBECHOT TCMIIOBO https://m.eds00.ru/YWVZAIQOH
U3JIy4YCHHUE

94 3axoH cMmelienns Buna https://m.edsoo.ru/R1JD6DWAM
I'unoresza M. IInanka o kBaHTax.

95 https://m.edsoo.ru/RW82CYU89
DoTOHBI

96 DHeprus U UMMIyibc poToHa https://m.edso00.ru/14SLLOJ97
®otorddexr. Onbiter A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dboTorddekra
VYpaBHeHue DitHIITeHA 151

98 dororddekra. "Kpacnas https://m.eds00.ru/DOQYSU4GM
rpanuna” poroapdexra

. I1. H.

99 Hlasrenue ceera. OmbiTs! https://m.edsoo.ru/1746\VP412
JlebeneBa

100 BosHOBEIE CBOIICTBA YaCTHI] https://m.edsoo.ru/UMEW9AOCE
Bomnnsl ne bpoitns. [InuHa BOJIHBI

Bpoii o

101 1€ DPOHIIL H pasMEpbl Ov fact https://m.edsoo.ru/MVA3A30Z0Q
JIOKAJTU3AIMH JIBIKYIICHCS
YaCTUILBI
K ) .

102 OPIYCRYIPHOBOIHOBOR https://m.eds00.ru/2XMBTMSAQ
Tyalni3m

103 ~ /WOPAKU MICKTPOHOB Ha https://m.eds00.ru/XH242PNOK
KpUcTajiax

104 Cnenuduka n3mMepeHuii B https://m.edso0.ru/BMLQCWUGS
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Mukpomupe. COOTHOILIEHUS
HEOIpeIeTEHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyeckux 3amau

Pemenue pacuéTHpIX 3a1a4

https://m.edso0.ru/D207BTWDJ

https://m.edsoo.ru/ZUBH25VJV

107

KonrponbHas pabora no remam:
"Ocuorl CTO",
"KopnyckynsipHO-BOJTHOBOM
nyanuszm"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI IO UCCIIETIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mojiens atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK1

109

110

IToctynater bopa

Bunsl cnexktpos. CriekTp
YPOBHEH DHEPIUH aTOMa
BOJOpOAA

https://m.edsoo.ru/SWV5SUN8J

https://m.edsoo.ru/T6T3FTQ6Y

111

112

113

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyknonnast Mogens siapa
I'eiizendepra-lBanenko. 3apsia u
MaccoBO€ 4ucio siapa. M3oTomnsl.
PannoakTHBHOCTE

https://m.edsoo.ru/WJ95LAO0P

https://m.edso0.ru/CAG7KBIQ7

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paJIMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. Bnusaue
pPaZMoOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlosumerpus

https://m.edso0.ru/8QM2PG4JI
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115

116

OHeprus cBA3M HYKJIOHOB B S/pe.
Anepubie cunbl. Jlegext Macch
anpa. SlnepHble peakiuH.
SAnepubie peakTopsl. [Ipobremsr
YIPaBIsEMOr0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE
ACIEKThI Pa3BUTHUS SIICPHOM
SHEPTEeTUKHU

Mertoab! perucTpanuu u
UCCIIEI0BAHMSI 3JIEMEHTAPHBIX
yactull. DyHaaMeHTaJIbHbIE
B3auMoAecTBUA. bapnonsl,
ME30HBI U JIETITOHBI.
[Ipencrasnenne o CtanaapTHOU
Mozenu. KBapk-riatooHHast
MOJIETb aIPpOHOB

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/AIEJHULHD5

117

®du3uka 3a npeaeaaMu

CrannaptHoit monenu. Témuas

Marepus U TEMHasl SHEPTHUs. 1
EnuncTBO m3nyeckoil kKapTHHbI

Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

119

DTarnbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTpPOHOMUU

[TpruMeHUMOCTh 3aKOHOB (PU3UKH
111 OOBSICHEHUS IPUPOJIBI

KOCMHUYECKHX 00bEeKTOB. MeToabl
aCTPOHOMUYECKUX HCCIICIOBAaHUN

https://m.edsoo.ru/KG802NRU

https://m.edsoo.ru/WI1Q1L87R6

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOIIBI, PAAHOTEIECKOIIHI,

https://m.edsoo.ru/KOWWMA4JIE
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BHeaTMoc(epHast aCTpOHOMUS

121

122

123

124

Bun 38é3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, TUTAHETHI, UX
BHUIVMMOE OBUKECHUE

Conueunas cucrema. CoJIHIIE.
ConHeyHass aKTUBHOCTb.
Uctounuk sueprun CosHiia u
3BE3/1

3BE3/11bl, UX OCHOBHBIE
XapaKkTepucTHKu. Jluarpamma
"CreKTpagbHbINA KIacc —
CBETUMOCTB"

3Be3bI TIIaBHOH
MOCJIEOBATEIHHOCTH

https://m.eds00.ru/TNS5KWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/AIXHH46BIR

https://m.edsoo.ru/IF3TMPI01

125

BnyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXACHUN U 3BOJIIOLIUU
ConHua u 3B€311. JTalbl KU3HU
3BE3]

https://m.edsoo.ru/Y3MJO6ZTY

126

Mneunsiii [1yte — Hama
T"amaxkTuka. THUIEI raJJakTUK.
UeEpHble AbIpHI B pax TAIAKTUK

https://m.edsoo.ru/PHTIFZRQV

127

128

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa606ma.
Teopus bonpmoro B3peIBa.
PenukToBOE n3nydeHue

MacmtaGHast CTpyKTypa
Bcenennoil. MeTrarajlakTuka

https://m.edso0.ru/UCGD0OBD7Y

https://m.edsoo.ru/XTCIKQGX4
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129

Hepeménnsie npobdiaembl
aCTPOHOMHHU

https://m.edsoo.ru/\WCAIUBA2Q

130

131

132

133

@uU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBaHue MarHUTHOTO
1OJISI IOCTOSIHHBIX MAarHUTOB"
mwi "HMccnemoBanne CBOMCTB
(heppoMaraeTukoB" UiIu
"UccneqoBanue AeHCTBUI
MIOCTOSIHHOTO MarHUTa Ha PaMKy
¢ TOKOM"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa’ uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

AmMriepa oT cuibl TOKa" Win 1
"OnpeneneHre MarHUTHOM

MHIYKIIMM Ha OCHOBE U3MEPEHUS

cuiibl Ammnepa”

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOM UHAYKIUU" 1
unu "OnpeneneHne HHIYKITHI

BUXPEBOI'0 MarHUTHOTO NOJIA"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS

n n
camonHaykiuu" uinu "Coopka 1
MOJIENTN DIIEKTPOMArHUTHOTO
reHeparopa"

https://m.edsoo.ru/OJIEYJBSH

https://m.eds00.ru/567ERZSQT

https://m.edsoo.ru/6041U180D

https://m.edsoo.ru/FNW63917S

134

@u3NYECKU PAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX

https://m.edsoo.ru/GAXGUGIKA
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KOJIeOaHUM HUTSHOTO U
NPY>KUHHOT'O MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"ITIpeoOpa3oBanne SHEPTUH B 1
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOI0
TOKa 4epe3 MoCIIe0BaTEIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEHHOro Toka"

https://m.edso0.ru/SISHWUJFI

https://m.edsoo.ru/LNOY8MGT9

137

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue napameTpoB 1
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenue nokaszaTesns
MPEIOMJICHHUS CTEKIIA" WK
"[Tonydyenne n300paxxeHus B
CUCTEME U3 IJIOCKOT0 3epKaja u
JUH3bI"

https://m.edsoo.ru/PSFJZF82U

139

@u3NYeCKUil NPAKTUKYM IO TEME
"HccaenoBanye 3aBUCUMOCTH

(hOKYCHOTO PacCTOSIHHSI OT

BelIecTBa (Ha IPUMEpPE KUIKUX 1
nuH3)" wnm "U3mepenue

(hOKYCHOTO pacCTOSTHHS

paccenBaronIuX JUH3"

https://m.eds00.ru/Q00Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
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140

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TIOJIIPU3AIIHT
ceera"

https://m.edsoo.ru/R1IEYWY7CM

141

142

143

144

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEIATUBUCTCKUX YACTHII
(o ororpadusam TpexoB
3apsKEHHBIX YACTHIL B
MarHuTHOM ToJje)"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue nocrosinHon [lnanka
Ha OCHOBE MCCJIEJOBAHUSA
dotorddexra" mium
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
Pa3peKEHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEPEHUE
noctostHHOW Punbepra"

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO
(doHa ¢ UCTIONBE30BaHNEM
nosnMerpa ninm "M3ydenue
IIOTJIOILIEHUS OeTa-4acTHI]
amroMuHNEM"

https://m.edsoo.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN

https://m.edsoo.ru/8PYJEZYBO

https://m.edsoo.ru/C3HI5S5E4

145

@u3NYECKU MPAKTUKYM 110 TEME

https://m.edsoo.ru/PR4K00VZY
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"HaOmroaenust 38E31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C
HCIIO0JIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JISl OTIPEICIICHHS
IOJIOYKEHHUS HEOSCHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro
MOJIyLLIApHs U ApKUe 3BE3AbI" NN
"HaOmotenus B Teseckor JIyHbI,
IIJIAHET, TYMAHHOCTEH U
3BE3QHBIX CKOIJIEHUN"

146

O000111eH1E U CHCTEMATHU3ALIHS
3HaHuil. Pone Gpu3uky u
ACTPOHOMHUHU B SIKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O06001eHne U cucTeMaTH3alus
3HaHUU. Posib 1 MecTo pu3nKu u
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOH KapTHHE MUpPa

https://m.edsoo.ru/G145HQT3W

148

O0o0011IeHNnE U cUCTEMATU3aLUs
3HaHu. Ponb ¢usnueckoit
Teopuu B (HOPMHUPOBAHUH
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHUpA, MECTO
¢u3nvecKkoil KapTUHBI MHUpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBECHHO-HAY4YHBIX

https://m.eds00.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
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MPEJCTABICHUI O IPUPOJIE

149

150

O0001IeHrEe U cUCTEMaTU3aLUs
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cCUCTEMAaTU3 AU
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.edsoo.ru/EOD18QXGW

151

O06o001IeHre U cHCTeMaTH3aIus
3HaHui no reme "JIunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

153

154

O000I11IeHIE U CUCTEMATU3AIUS
3gaHui 1o teme "Craruka
TBeporo Tena"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

O06o001IeHe u CUCTEMaTH3 A
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KWUHETUYECKOU
Teopun"

https://m.edso0.ru/A5CP8EJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHe u CUCTEMaTH3 A
3HAHUH 110 TeEME
"Tepmonnnamuka. TeniaoBbie
MaIInHbI"

https://m.edsoo.ru/10P456WQO8

156

O600611eHre U cucTeMaTH3alus
3HaHU# no TeMe "ArperaTHsle
cocTosiHuA BemecTsa. Pa3oBble
nepexopl”

https://m.edso0.ru/VOTG69RUR

157

O06001IeHNe U CUCTEMATU3AIIHS
3HAHUM 1O TeMe "DNEeKTpUIecKoe
nose"

https://m.edsoo.ru/76P5KZV5A
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158

O00011IeHIE U CUCTEMATHU3ALMS
3gagui 1o teMe "TlocTosHHEBII
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/86VR2HMRJ

159

O00011IeHIE U CUCTEMATHU3ALIS
3ganui 1mo reme "Toku B
pa3nuyYHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

161

162

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MarautHoe
nose"

PesepBHrlit ypok. O60011eH1Ee 1
cHCTEMAaTH3aIis 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMAaTH3allMsl 3HAHMI 110 TEME
"MexaHnnyeckue Koaeoanusa"

https://m.edsoo.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7

https://m.edsoo.ru/3FO7MLKSL

163

Pesepubiil ypok. O6006111eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

https://m.edsoo.ru/FM1LEP76S

164

PesepubIiil ypok. O6006111eHIE 1
cUCTeMaTH3alusl 3HaHUM 10 TeMe
"MexaHuyeckue u
3J€KTPOMAarHUTHHIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

166

PesepBHeIit ypok. O6001IeHNE 1
CHCTEMaTH3alns 3HAHH 110 TeMe
"OnTuka"

PesepBHrlit ypok. O6001IeHNE 1

cucreMatruni3anuia 3HaHPII>'I I10 TCMC
"OcnoBer CTO"

https://m.edsoo.ru/MWJLMATIT6

https://m.edsoo.ru/NB6V3ZB81
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167

PesepBHeIit ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckynsipHo-BOJTHOBOM
qyau3m"

https://m.edsoo.ru/3G6FJ3FEN

168

PesepBHelil ypok. O000IICHHE 1
CHCTEMATH3aIMs 3HaHUH 110 TEME
"dusuka atroma"

https://m.edsoo.ru/HGF8GQB8A5

169

PesepBHeIil ypok. O000IICHHE 1
CHCTEeMaTHU3alus 3HAaHHIA TI0 TeMe
"®u3uKa aTOMHOTO Spa U
3JIEMEHTapHbIX yacTull"

https://m.edsoo.ru/SRSUU1P8G

170

PesepBHrliit ypok. O60011eHNE U
cHCTEeMaTHU3alus 3HAaHHUA 110 TeMe
"OnemeHTh! acTpopu3UKN"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.eds00.ru/GODTDS8IRQ
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4UuTHIBaTh TPAHUIBI MPUMEHEHHUS HM3YUYECHHBIX (PH3UYECKUX MOJCIICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHUS ra30B, )KUJIKOCTEN U TBEPIBIX TEIl,
TOYCYHBIN AJICKTPUYECKHUI 3apsij] — MPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3HaBath pu3nveckue sBiIeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIpPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBWKEHHWE, CBOOOJHOE TaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JBYD)KEHUE, CTPOEHHUE KMJIKOCTEH U TBEPABIX Tel, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHuM (OXJIAXKIEHUM), TEIJIOBOE paBHOBECHE, HCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIM3alks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMy COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIONb3YsI (PU3NYECKUE BETHMUUHBI:
KOOPJAMHATA, IIYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHUWaIbHAsA JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHYecKass MOUIHOCTb; TIpU  OINKUCAHUU
MPABWIBHO TPAaKTOBaTh (PM3MYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003Ha4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bu3nUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCHOJB3YS (PM3MUECKHUE BEJUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHsis
KMHETHYecKast SHEprus Xa0THUYECKOTO JBUKCHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KO3X(QQHUIMEHT MOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHUS W €AMHUIIBI, HAXOJIUTh
(dbopMyInbl, CBS3BIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUICCKUC CBOMCTBa BCIICCTBA u
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOJie, HANpsHKEHHOCTh OIS,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3HYeCKUil CMBICIT HCTIONIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DPOPMYJIbI, CBSA3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBI W TPUHLMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW IHEPTrUH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPUHIMI  CYNEPHO3WIMM  CHWJI, TPHUHIUI PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJISIPHO-KHHETHUECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
NEpPBbI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUYECKOTO
3apsina, 3akoH KysoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (HOPMYITHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHs (TPAHUIBI, 00JACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath podiemMy (3a7ady) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYI0BaHUS, TIPOBOJIUTE OIIBIT
1 GOPMYIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXJy (PU3NYECKUMH  BEIMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl  MONYyYEHHOM  3aBUCHUMOCTHU
(GU3MYECKUX BEIWYMH B BHJAE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI IO
pe3ynbpTaTam UCCIIeIOBaHUS

CobmroiaTe mpaBmiia 0€30MacHOroO TPyAa NPy MPOBEICHUN UCCIECTOBaHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOM AESITENFHOCTH C HCIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHble 3amauu C SIBHO 3a/JaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aau BBIOUPATh (PU3UYECKYI0 MOJAEINb, BBIICTATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAUYCHUS (PU3HUECKOM BEIIMUNHBI

Pemiate Ka4C€CTBCHHBIC 3agadu: BBICTPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUMUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha HW3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4YHO-TIONYJSpPHOU
uHpOpMALUK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MOTY4aEMYyIO HH(GOPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3KMKE B MOBCEIHEBHOW KH3HH
st obOecrieueHrss 0O€30MACHOCTH TIpH  OOpalleHHH C MpuOopaMH |
TEXHUYECKHUMHU YCTPOMCTBaMH, JUISI COXPAHEHUS 3J0POBBSI M COOJIOJACHUS
HOPM 5KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere

PaGorath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMSX, aJCKBATHO
OLICHWBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B PA3BUTHUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS HM3YYEHHBIX (QU3UUYECKHX MOJEIIEH:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa NP PEelIeHUH PU3NUYECKUX 3a]a

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPOLEeCcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (M3UKH: DIICKTPUYCCKAs
POBOJUMOCTD, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOC JCHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAsI WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHHK C TOKOM U JBWXKYINUICS 3aps,
AIIEKTPOMarHUTHBIC KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIIeHHne, WHTepdepeHIus,
nudpakiys U MOJSApU3aIMs CBETa, AUCHEPCHS CBeTa, (HOTOIIEKTPUUSCKHIA
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHas W HMCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYI0 IPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnmanos, OJ[C, pabora
TOKa, MHIYKLUS MAarHUTHOro mojs, cuina Awmmepa, cuwia Jlopenua,
MHIYKTHUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B IpollecCe TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KoseOaHuH,
(doKycHOE pacCcTOSIHHE M ONTHUYECKas CHia JIMH3Bl, IPH OIMHUCAHUHU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEJIMYHMH, UX
0003HAUEHHsI W EIMHHIIbI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEIUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIE SIBICHHS M MIPOIECCHI, HCIOIb3YS
($u3HYecKrue BEITUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IMOoJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUYHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M NPUHLUIBLI: 3aKkoH OMa, 3aKOHbI [OCJIEI0BAaTEIbHOTO U
HapajyIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aKoH JIxoynsa — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa 11 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKkOH pagrOaKTHBHOIO
pacnaza; mpu 3TOM pas3lIuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHsl  (TpaHMIbl,  oO1acTu)
PUMEHUMOCTH

Omnpenendarb HalpaBiI€HUE BEKTOpAa HUHAYKIUMM MAarHUTHOTO  TOJA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaEMOE IJIOCKHM 3EpKaloM,
TOHKOM JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MMponecCOB C UCITOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpru 5TOM
dbopmynupoBath podiemMy (3a7ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHUS, MPOBOJUTE OTBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiecTBisITh MpsIMble M KOCBEHHbIE M3MEpPEHHS] (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSMBIX U3MEPEHUH; pU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (pUKCHPOBAThH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
n1abopaTopHOTro 000pYIOBaHUS

Pemate pacuérHble 3agauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMpaTh (PU3UYECKYIO MOJECIb, BBIICIATh (PU3MUECKUE BEITUIMHBI
U QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOAUTH PacuéThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)K,HCHPlﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
MHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOMYJISIPHON
uHpOpMaLlMY, MOJYYEHHOM U3 pa3jIMyHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JIy4aeMyl0 HH(pOpMaIuIo

OOBSICHATh MPUHLUIBI JEHCTBUS MAIlMH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh yCIOBHS UX O€30MacHOr0 HCMIOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIa/la POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust 0e30macHOCTM Npu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymnme C BBIMOJHEHHUEM pA3TUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAMOHATBHO PACIPENCIATh 00I3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAOro M3 YYAaCTHUKOB TIPYIIblI B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle meTonbl
11 IIO3HAHMS OKpYXkKarowero Mupa. Pons sxkcniepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCIepuMeHT B (pu3uke

MonenupoBanue ¢usnueckux ~ SABICHUH |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBHSI.
Pome u wMectro ¢usuku B popMupoBaHUH
COBPEMECHHOW  HAy4YHOH  KapTHHBI  MHUpa, B
MPAaKTUYECKOMN JICATEIILHOCTH JIFOJICH

MEXAHUKA

KHMHEMATHKA
Mexannueckoe  ABmkeHne.  OTHOCHUTEIHHOCTH
211 MexaHuueckoro gaBmkeHus. CucreMa OTCUYETA.
Tpaexropus

[lepemenienne, ckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHaIbHOMN
o TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPIMOIMHEHHOE
213 nBrkeHue. ['padMKu  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIIECHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214 CBoOoaHoe magenre. Y CKopeHue cBoOOOTHOTO

HaJacHUs

KpHBOHHHeﬁHOG JABHIKCHUC. PaBHOMepHOC

915 JBUKCHHE MAaTEPUAIIBHOM TOYKU II0 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JTUHENHAs CKOPOCTh. llepuon u

qacToTta. LIeHTpocTpeMuTenbHOe YCKOpEHUE

216 TexHuueckue YCTPOﬁCTBaI CIINAOMCTpP, ABUKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

517 [IpakTueckue paboTel. M3mepeHne MIHOBEHHOI
o ckopoctH. MccnenoBaHue COOTHOINEHHS MEXKIY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynro. V3ydeHue ABHIKEHHS
HapuKa B BSI3KOW XUIKOCTU. V3ydeHne ABMIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiuuy Cuil

2.2.3

Bropoii 3axkoH HproTOHA [1711 MaTEpUAIBHON TOYKU B
unepuuanbHoil cucteme otcuéra (MCO). Tpernit
3akOH HbproTOHa [U1 MaTepHaIbHBIX TOUYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS! IPU JBIKEHUH Tela
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHXKCHUE
abCOI0THO TBEPAOIO TEa
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpAIllCHHUS.

[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH TMOJ AEHCTBHEM
HECKOJIBKMX CWJI. MccienoBaHue 3aBUCUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JaehopMupyeMoit
NPYXUHE W PE3MHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIECHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIysabC cuiibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
JIBUKECHHE

Pa6Gora cunel




2.34

MOoIIHOCTD CUIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIHUAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpIrun

2.3.8

Yupyrue u Heylpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTrUM Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUMKEHUE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcus
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpoLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA,




u30xopa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS DPa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJAMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTEMA. Bnaytpennss
SHEPTUsl TEPMOJANHAMHYECKONW CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEabHOTO rasa

3.2.3

33791031 TEIUIONEPEIaYun: TETJIONPOBOJHOCTb,
KOHBEKUMUA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
ViaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckas mHTEpIIpETAIs pabOTHI ra3a

3.2.5

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIIEUCTBUS
TerIoBeIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nericteus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeobpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

TexHHuecKue yCTpOICTBa: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. V3MepeHue yAenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE I[TEPEXO/IbI

331

3.3.2

Hap006pasoBaHI/Ie N KOHACHCAlMA. I/IcnapeHHe )51
KUIEHUEe. YIenbHas TeIlioTa nap006pa3013aHI/I;1.
3aBHCHMOCTD TCMIICPATYPbI KUIICHHUA OT JABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXKHOCTH BO3TyXa.
Haceliennslii nap

3.3.3

3.3.4

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpuCTauIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauii3anus. VYaenbpHas TEIJIOTa




riaBnenus. CyOnumarus

3.3.5 YpaBHeHuUE TEIJIOBOTO OajaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
h COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue pabotTel. M3mepeHue BlIaXHOCTU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsII0B
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DIIeKTpUUECKOe ToJie. Hamnpsoxénnocts
4.1.5 anekTpuyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CuIT AIEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUICCKOM moJe. Jusnextpudeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATOopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTPOWCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBAHHS MOCTOSTHHOTO
421 aNeKTpuYecKoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 ITocTosHHBIN TOK
4.2.2 Hamnpsoxenune. 3akon Oma mi1s ygacTka 1enu
423 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VY enbHOE
o COIIPOTHUBIIEHHE BEIECTBA
4.2.4 [locnenoBarenpHOEe, MapajjIeNbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

PabGoTta anextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoiBkymas cwia (manmee — OJC) wu
BHYTPCHHEE COMPOTUBJICHUE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
aNleKTpruecKoi nen. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

DJIEKTPOHHAsE TPOBOJUMOCTH TBEPIBIX METAJIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS  METaUIOB  OT
TeMriepaTypbl. CBEpXIIPOBOIUMOCTh
OneKTpuyeckuii TOKk B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX IMyYKOB

[TomynpoBonuukn. CoOOCTBEHHAasET W MpPUMECHAs

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

DJeKTpudeckuii TOK B Tra3ax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuuecKue yCcTpONCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHMKHU TOKA, 3JIEKTPOHArpEBaTEIIbHbBIE
npuoopBHl, AJEKTPOOCBETUTENBHbIE pudopsI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOI,
TEPMUCTOPbI u ($hoTOpe3uCTOpHI,
MOJIYTIPOBOTHUKOBBIM JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTPOTUBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KIIACC

Kon
pa3nena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COAEP:KAHUSA

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

43.1

IlocrossHHEIE MAarduThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW HMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOM

4.32 uHIyKIud. KapTuHa JTHHWI MAarHATHOM MHIYKIMA
TOJISI TOCTOSTHHBIX MarHUTOB
MarnuTHOe ToJie IPOBOJHMKA ¢ TokoM. KapTtuHa
JUHAWA TIOJISL JUIMHHOTO TPSMOTO TPOBOJHHKA H
4.3.3 3aMKHYTOT'0 KOJIbIIEBOTO IPOBOJHUKA, KAaTYLIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJTyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Moaylnb U HampaBlICHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM rose. Pabota cuitet Jlopenna
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
e uHayknuu Papajest
Buxpeoe snexrpuueckoe none. 3C uHayKIINN B
4.3.9 IIPOBOJHMKE, JBWXKYIIEMCS IOCTYHaTelbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBNenue camounaykuuu. D/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTyHIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE T0JIe
TexHUYECKHE YCTPOUCTBA: MOCTOSHHBIE MArHUTHI,
4.3.14 AJEKTPOMATHUTBI, SJIEKTPOJBUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckue paboTbl. M3ydyeHne MarHUTHOTO
MoJIsl KaTyIKu ¢ TokoM. MccnenoBaHnue aeicTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanne  SBIEHUS  AJIEKTPOMAarHUTHOM
WHTYKITIH

5 KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBoOOIHBIE KOIEOaHMUS.
£ 1 5.11 ['apmonmnueckue konebanus. Ilepuon, wyacroTa,
' aMIuIMTya U dasza KoyeOaHun
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK
513 VYpaBHeHne rapMOHHUYECKHUX Kosie0aHuil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC
K0J1e0aTeJIbHOIO JABUXKCHU A

IIpeBpamienue dSHepruv Ipd TFAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHHi
€€ CKOpPOCTU U YCKOPEHMS
KonebaTenpHbIii KOHTYP. CBoOopaHbIe
AIIEKTPOMArHUTHBIE KOJE€OaHWS B  HJCATbHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpAaHEHMs DSHEPrMH B  HJCATBHOM
o KO0JIcOATETBbHOM KOHTYpPE
BeinyxaeHHbIe MeXaHUYeCKHe KoJIeOaHusl.
5.1.7 Pesonanc. Pe3onancHasi kpuBasi. BpIHyXIeHHBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHMs.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN TIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TEPEMEHHOTO TOKa. AMIUTUTYAHOE WU
o JIeHCTBYIOLIEE 3HAYEHHME CUITBI TOKA U HAIIPSKECHUSI
Tpancpopmarop. IlpousBoacrBo, mnepemaya u
notpelieHue JEKTPUUECKON SHEPIUU.
5110 DKOJIOTUYECKME  PUCKUM  TPU  I[POU3BOJACTBE
o SJIEKTPHYECKOM SHEPTHH. KyneTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUN B TOBCEIHEBHON
KHU3HU
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
IIpakTueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEpPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTM OT JUIMHBI HUTH M  Macchl Tpy3a.

Hccrnenopanue nEepeMEHHOr0 TOKa B LENHU U3
MOCJIEN0BATENIbHO COEAUHEHHBIX KOHJEHCATOpA,
KaTyIIK{ U pe3ucTopa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnunveckue BOJTHBI, yCIIOBUS

591 pacrpoCTpaHeHHS. [Mepuog. CkopocTb

o pacIpoCcTpaHeHus U JUIMHA BOJHLL [Tonepeynsie u
NPOJIOJIbHBIE BOJTHBI

599 WNuTtepdepenus u T paKIus
o MEXaHUYECKUX BOJH

5.2.3 3Byk. CkopocTb 3ByKa. I'poMKkocTh 3Byka. BricoTa




toHa. TemOp 3ByKa

5.24

5.25

5.2.6

DJEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3JIy4€HUs
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKkTOpoB E, B 1 v B 31€KTpOMarHuTHO BOJIHE B
BaKyyMe

CBoiicTBa 3JIEKTPOMATHUTHBIX BOJH: OTpa)KE€HHE,
IpeIoMIIEHuE, noJsipu3anus, Iudpakuus,
uHTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[[Ixana »aeKTpOMarHUTHBIX BOJH. [IpuMenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATBI paxuocBs3u u TEJIEBUACHUSL.
Pannonokanus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

OIITHUKA

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenue n300pakxeHNi B IIIOCKOM 3€pKae

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJ MMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

5.3.8

539

Hucnepcus cBeta. CloxHBIN cOCTaB OEJIOTo CBETA.

[Bet

CoOuparolie M pacceuBaroive JUH3bl. TOHKas
nuH3a. POKYyCHOE pacCTOSHUE M ONTHYECKas Cuia
ToHKOM JuH3bl. [locTpoeHune wu300paxkeHUl B
coOuparoImmx U pacceuBarolux JuH3ax. Popmyina
TOHKOM JIMH3EI. Y BEeJIMUEHHE, TaBacMOe THH30HU

Hpeﬂenm MNPUMCHUMOCTHU T COMCTpPI‘-ICCKOfI
OIITUKH

Wutepdepenius cBeta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOII0AeHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

Hudpakmus cBera. JludpakuuonHas pemérka.




YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IIPH
NaJcHUM  MOHOXPOMAaTMYECKOr0  CBETa  Ha
JU(PPAKLUOHHYIO PEIIETKY

5.3.10 [Monstpusanus ceera
TexHuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, TEJECKOIl, BOJIOKOHHAsl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOUT

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. Habmronenue mucriepcuun
cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHukH. [locTynaTel TEOpUNM OTHOCUTENIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3ame]yIeHre BpEMEHHU U COKpAILlEHUE JTUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  MacCchl € DHEPruel U UMIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPIrUsi MOKOS CBOOOIHOM
YaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OIITUKN

@®otonbl. ®opmyna Ilnanka cBgA3u dHEpruu
7.1.1 dboTOoHa C €ro 4YacToToW. DHEPrusi U HUMITYJIbC
dboTtona

OTtxkpeITHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akousl potodddekra

713 VpaBHenne OifHmTeiiHa s oToaddexTa.
o «KpacHas rpanuna» porosddexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenesa

715 XUMHAYECKOE IEUCTBUE CBETA

716 Texanveckue YCTpOMCTBA: (dhoTodeMeHT,
o doTogaTUrK, coNHedHas oaTtapesi, CBETOINO,T

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 WCCIIEIOBAHUIO CTpOeHHMs aToma. [ImanerapHas
MOJI€eJIb aToMa

7.2.2 [Toctynatet bopa. W3nydenue wu TOTIIONICHHE




(OTOHOB TIpU TEpexo/ie aToMa C OJHOTO YPOBHS
sHepruuM Ha Jnpyrod. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUM aToMa BOAOPOIa

7.2.3

BosiHOoBBIE CcBoOMcTBa yactuil. BonHbl ae bporns.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAJLIaX
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7.2.5

CroHTaHHOE W  BBIHYXICHHOE  H3JIyYCHHE.
Y CTpoiicTBO M IPUHIIHI Pa0OTHI JTa3epa

TexHuueckrne yCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTieKTpOCKoOIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONPEACICHUI0 COCTaBa  PaTUOAKTHBHOTO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paguoakTHBHOCTH HA )KUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA U HeWTpoHa. HykinoHHas
Monenb sapa leizenOepra — MBaHenko. 3apsia
saapa. MaccoBoe unciio sapa. M30tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DJEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprusi CBSA3U HYKJIOHOB B siape. SIIepHbIC CHIIBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sEp

Snepusiii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SACPHON ISHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

BHCMGHTapHLIe YaCTHUIIBI. OTKpBITI/Ie MMO3UTpPOHA.
CDYHI[aMeHTaJ'IBHBIe B3aUMOJEHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peaktop, aToMHas 6omba

7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3NBI,
IJIaHETHI, UX BUAUMOC IBUKCHUC




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyNIIbI.
[InaHeThI-TUTraHThl U UX CHYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Tesa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sueprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlnarpaMmmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTDY. 3BE3 bl IJIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCThL «Macca —
CBETHMOCTEY I 3BE3] IJ1aBHOM
IIOCJICIOBATCIIBHOCTH

Buytpennee crpoenue 3B&3a. CoBpeMEeHHbBIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUN
ConHua 1 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ["anakTuku, pacnpenencHue 3B€37, raza
n neum. llonoxkenue u nwxkenue CosHua B
INanaktuke. [lnockas u chepruyeckas MoJCUCTEMBI
INanakTuku

Tunbl ramakTuk. PaguoralakTMKd W KBa3apbl.
YépHble IBIPHI B siApax ralakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zderanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennon». PenukroBoe usnydeHue

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0sIeMbI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (HU3HUECKUE SIBIICHUS

(mporiecchbl) U OOBACHATH X HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMUA n

BCIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKH, KBAaHTOBOW (DM3HWKHU I aHaIW3a U OOBSICHCHHS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3inyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (GyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTh YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aJadyd C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (hM3MUYECKON MOJAENbI0: HA OCHOBAHHUH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3MYECKHMX  TEOpWid  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHHUS 3a/Jad, MPOBOJIWUTH PACUETHI Ha
OCHOBAaHWHU WMEIONIUXCS JaHHBIX, aHAJIU3UPOBATh pe3yJbTaThl |
KOPPEKTUPOBaTh  METOJIbI  peHIeHusT ¢  Y4ETOM  TOJyYEHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETparuu
3HAHUM M3 JIPYTUX TNPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYy)XJIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUSA




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: TPOBOJUTH IMpSIMble U KOCBEHHBIE
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIOIb3Ys (PU3NUECKHEe TEOPUU, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia OE30MacCHOTO Tpyaa
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JESITEIbHOCTH  C  MCIOJIB30BAHUEM
UM@POBBIX ~ HU3MEPUTENBbHBIX  YCTPOMCTB U J1aOOpaTOPHOTO

o0opynoBaHUs

ChopmupoBaHHOCTH ~ yMEHHH  aHaANIM3UpOBaTh W OIICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakkKe€  pa3yMHOM  HCIIOJIb30BAHHMH
JOCTMKEHUM HAyKM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3IUYHBIMH crnocobamMu  paboTel ¢ HH(pOpMaIuen
(U3NYECKOTO  COJACpXAHHUA C  KCIOJIB30BAaHHEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHUH KPHUTUYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIOLUY 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiIeMe
MBI HTA

1.1
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HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

Mexanndeckoe JBHKXCHHC. OTHOCUTENIFHOCTh MEXAaHUYECKOT'O

nBmkennsa. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemenieHys U NyTu MaTepuaibHON TOUKU MIPU
NPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCU X MO IrpaduKy

3aBHCUMOCTH Vx(t)

114




- _ AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Vit

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
Ve (t) — vgx = const
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE:
at:
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpi JBIGKEHINI B OTHOM HAaIlpaBIeHHH OVTh S =1 2
CBobosHOe nasieHue. Y cKkopeHre cBOOOTHOTO Ha/IeHHS.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOIIEHHOTr0 MO/ YIJIOM 0L K TOPU3OHTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonunelinoe nuxenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I PaBHOMCPHOM ABHIKXCHUU TOYKHU 11O OKPYKHOCTHU

_27r_2
w = T = U

. HeHTpOCTpeMI/ITGJIBHOC YCKOPEHUEC TOYKH:

. [lonHoOE ycKkOpeHne MaTepuanIbHON TOUKH

1.1.9

TBép}IO@ TCJIIO. HOCTyrIaTCJ'IBHOG " BpalllaTCJIIbHOC ABUKCHUC

TBEPAOIO Tena

1.2

JMHAMUKA

1.2.1

1.2.2

1.2.3

WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHHI/IH OTHOCHUTEIbHOCTHU | anumes

Macca tena. IImoTHOCTE BelliecTBa:
m

.0=7

Cuna. [IpuHIMN cyneprno3nLuy CUIL:

- - -

FpaBHOLLeﬁCTB =F +F+..




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt

npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHUJIBI MPUTIKCHUA MCEKIAY

TOYEYHBIMU MacCaMH PaBHbI
mim,

F=6—5

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSOKECTH OT BBICOTHI h HaZ MMOBCPXHOCTHIO IIIAHETBI paIlyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenusi. Cyxoe TpeHue.

Cuna TpeHUs CKOJIb)KCHUS:

FTp = uN

Cwuuta TpeHus TTOKOSI:




Koadduument tpenuns

[aBiienue:
an
1.2.9 =—
P=7
1.3 CTATUKA
L
F
MOMEHT CuIIbl OTHOCUTEIBHO OCH BPALICHMUS:
13.1
IM| = Fl, e | — iedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxonsamend  vepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
IlenTp Macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX TOYEK:
myr + myry+...
TL[.M. =
mq + m, +...
1.3.2
B ogHOpOAHOM mOJIE TSAKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

4 3akon ITackansg

JaBnenne B )xuaKoCTH, Tokosiieics B UCO:
5 p =po +pgh

3akoH Apxumena:
6 - S

FApx = —FBrrrecn




€CIIH TEJO U *KUJIKOCTh nokosrcs B UCO, To

FApx = ng/BbITeCH

YcnoBue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynbsc MaTepuabHOM TOUKU:

p =mv

NMmnynec cuctemsl Tei:

- - -

p=p +tp2t..

3aKOH M3MECHCHUS U COXpaHCHHU UMITYJIbCa:

B UCO

Ap = A(pl + p2+- . ) = FlBHE]_LIHAt + FZBHeLuHAt+' -

B CO , ecitm
Ap = A(py +p+...) =0

, €CITH

- -

FlBHemH + FZBHe]_LIH+- ..=0

PeakTtuBHOE ABHKEHHUE

F
ﬁi;i{

PabGora cuiibl Ha MajToM NEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIA 3a BpeMs
At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI
A4

P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHEeprust MaTepruagIbHON TOYKH:

mv p
EKHH =0 =5

2 2m
3aKOH U3MEHEHUS KHHETUYECKON SHEPTUU CUCTEMBI

MatepuanbHbIx ToYeK: B UCO AEkun = Al + A2 + ...

ITorennmanpHas OHCPI'UA:

JUIA ITIOTCHIIUAJIBHBIX CHUJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEPTUiA MaTepHaHBHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKECTHU!

El'[OTeHL[ = mgh

[ToTennmanpHas sHEPTUs ynpyro neGopMupoBaHHOTO Telia:

kx?
EHOTeHu = T

1.4.8

3aKOH N3MCHCHUA N COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HepFI/II/I:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyna u dasza konedbanuii. Kunemarndeckoe onmcaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
I7I€ X - CMEILEHUE U3 PABHOBECHSL.

JIlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMMCAHKUE (3aKOH COXPAHCHUS MEXaHUYECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs13b AMIUIUTYAbL KonebaHui CMCIICHUA MaTepHaHLHOﬁ

TOYKHU C aMIUTUTYy/IaMU KoJieOaHUM €€ CKOPOCTH U YyCKOPEHHUS:

Upe =04, @ =04

[lepron u yactoTa KoneOaHMii:

Hepnoz[ MaJbIX CBO60,[[HBIX KOJICOAHMH MaTEeMaTHYEeCKOIO

MasTHHKA:

T=ZIJI
g

[lepron cBOOOIHBIX KOe0aHUM NPYKUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3 Brinyxnennsie koneOanus. Pezonanc. Pesonanchas kpusast
[Tonepeunsie " POAOTHHBIC BOJTHBI. CkopocThb
pacrnpocTpaHeHUs U JITTMHA BOJIHBIL:

A=vT = v

1.54 v
HNutepdepennus u qudpakius BOJIH

1.55 3Byk. CKOpOCTh 3BYKa

2 MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mogenu cTpoeHus razoB, KHAKOCTEW W TBEpHbIX Teu. [lycthb
TepMOJMHAMHYECKass cuctemMa (tenmo) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJTU4ecTBO BEIIeCTBA
N m
TN u
211
rae
Ny
— 4rciio ABOTazipo, M — mMacca CUCTEMBI (Tena),
U
— MOJISIpHAsI Macca BellecTBa

212 TemnoBoe qBMKEHHE aTOMOB M MOJIEKYJT BEIIECTBA

2.1.3 BzanMmoneiicTBre uacTuIl BelecTBa

214 Huddysus. BpoyHoBckoe ABMKEHHE

2.15 Mogens uaeanbaoro raza B MKT
CBsi3p MEXly IaBJICHHUEM U CpelHel KUHETUYECKOW dHEepruei
MOCTYIATEILHOTO TEIUIOBOTO JIBMKCHUS MOJICKYJ UACATLHOTO
raza (ocHoBHoe ypaBHeHUEe MKT):

= 2 (mp?) 2 —
216 p=gmaws =i = |53 s

rac mO — macca OIHOM MOJICKYIJIBI,

Tl:V




- KOHLICHTPALUs MOJIEKYJ

2.1.7 AoGcomoTHas Temmieparypa: T =t+273K
CBs3b TeMIIEpaTypbl ra3a co CpeIHel KHHETUUECKON dHEepruen
MMOCTYHATCJIbHOI'O TCIIJIOBOT'O ABWIKCHUS €0 MOJICKYJI:
{ 2
oL 2 2
2.1.9 VYpasuenue p = nkT
MO,I[CJ'IB NACaJIbHOI'O rasa B TCpMOJUHAMUKCE:
| Vpasrerre MerreTeesa — Kaneipona
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH
VpaBHeHne MeHeneeBa — KianeiipoHa (IpHMeHI)
3AIINCI ):
m RT
oV ="RT =vRT =NkT, p=P"2
2.1.10 H H
BripakeH1le 1114 BHYTpeHHell 3Hepri 0JHOATOMHOIO
raza ([IpHIMeHIMEle (POPMET 3aIlICH):
-3 3 Im 3
U==-VRT =—NkT ==—RT =v¢ , T==pV
2 2 2 2
3akoH Z[aJ'ILTOHa AJI JaBJICHUS CMCCHU PA3PCIKCHHBIX I'da30B:
2.1.11 p =py + Dyt
I/I30Hpoueccm B Pa3pCKCHHOM Tra3c C IMOCTOAHHBIM YHUCIOM
2112 MOJICKYII N (C IIOCTOSAHHBIM KOJIMYECTBOM BEIICCTBA V):

m3orepMma (T = const): pV = const

uzoxopa (V = const):




P
— = t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0BEIMHEHHBIH Ta30BbIA 3aK0H:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBennas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBIIICHHOI'O ITapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTH OT 00BEMa HACHIIIEHHOTO
napa
Brnaxnocts Bo3ayXa.
OTtHocuTeNbHAS BIAKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
Phacbimnapa (T) Puacbimnapa (T)
2115 M3MeHeHne arperatHbIX COCTOSIHMM BEIIECTBA: WCIAPEHUE U
o KOHJICHCAIIMsI, KUTIEHUE )KUJIKOCTH
W3MmeHeHne arperaTHBIX COCTOSHUN BEIIECTBA: IUIABJICHHE U
2.1.16
KpUCTAJTU3ALIHS
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aaxX
2.2 TEPMO/IMHAMUKA
221 TenoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTpennss sneprus
Tennmonepenada kak cnocod M3MEHEHUs] BHYTPEHHEH dHEprUu
2.2.3 6e3 coBepuieHuss pabotbl. KoHBekIus, TEMIONpOBOAHOCTE,
U3IIy4eHUe
224 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

2.2.6

2.2.7

VY nenpHas Temiora napoodpazoanus L: Q = Lm.
VY aenbHas TeruioTa rmiaBieHus A: Q = Am.
VY nenpHas TemoTa cropanus Torrea ¢: Q = gm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV

Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-guarpamme

[1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUy + A1z = (U — Uy) +Aq;

Annabara:
Q12 =0= Ay, = (U, — U;) =AUy,

2.2.8

2.29

2.2.10

2.2.11

Bropoii 3akon TepmoanHamuku. HeoOpaTtumble mporiecchbl

[Ipunuuns! aeiictBus Ternosix MamuH. KIT/T:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KII/. ukn Kapno:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/Ie TEINIOBOro OajaHca:
Ql + Qz +Q3+: 0

DJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpusanus Tea U €€ MpOsBIEHUS. DJIEKTPUUECKUN 3apsii.

JBa Buaa 3apsga. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsj.

3akoH COXPAHCHUA JICKTPHUICCKOI'0 3apdaa

3.1.2

3.13

B3aumogeiictBue 3apsaioB. Toueunsie 3apsiibl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

MMPOHUITACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsiabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

. F

qnpoﬁﬂmﬁ

ITone ToueuHoro 3apsjia:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HANPsHKEHHOCTH ATUX MOJIER

3.15

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJISL.
Pa3zHocTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(p1 — Pp2) = —qAd = qU.

IloTenumanbpHas OHEPTU: 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




3.1.6

3.1.7

HOTCHHI/IEUI QJIEKTPOCTATUYCCKOI'O I10JIA:

¢_K
T q

CBs13b HaHpH)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHUUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHYCCKOI'O I10JIA: U=Ed

[IpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MMOJCH:

E:E1+E2+...,¢ :¢1+¢2+.--

[IpoBOIHUKY B 3J€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA
Et=0

, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHKA (@ = CONSt

3.18

3.1.9

JIMBIIEeKTPUKY B AJIEKTPOCTaTUYECKOM ToJie. [luaniekTpuueckas

IIPpOHUIOACMOCTDh BCIICCTBA €

Kongencarop. DneKkTpo€MKOCTh KOHIEHCATOPA!

q
C=—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €55 c
= P = &(y

3.1.10

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 =---'Cnapaml_Cl+CZ+-"

IlocnenoBareabHOE COCIUHECHHUE KOHACHCATOPOB:

1 1 1
U=Uit Uz @y =Gz = p— =+t
nocn




OHeprus 3apsKEHHOI0 KOHIEHCATOpa:

qu CU? q?
3.1.11 w.o=—="" =1
c 2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cuia Toka:
7=4g
3.2.1 Ay
ITocrostunsiii Tok: | = const
Jlnst mocrosinHOrO TOKa g = |t
392 VYcnoBust CylecTBOBaHUS JIEKTPUUECKOTO TOKA.
o Hanpsioxenne U u OJIC E
3akoH OMa aJid y4acTKa LeMu:
3.2.3 I = v
. . - R
DIIEeKTpUYECKOe COMPOTHUBJICHHUE. 3aBUCUMOCTD
COTPOTHUBIICHUS OJHOPOJHOTO TMPOBOJHUKA OT €ro JUIMHBI U
394 cedeHMS. Y IeJIbHOE COMPOTUBIICHUE BEIIECTRA.
2. l
R=p-
P
Ucrounuku Toka. J]C uctounnka ToKa:
E = ACTOpOHHHXCHn
3.2.5 q
BuyTpennee conpoTrBIIeHHE HCTOYHUKA TOKA
3akoH OMa J71s OTHOM (3aMKHYTOH) AJeKTpUdecKoi nenu: E
= IR +
326 IR + Ir, oTkyna




3.2.7

3.2.8

3.29

3.2.10

[TapannenbHoe cOeIMHEHNE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapa}m Rl RZ

HOCHeﬂOBaTeHBHOC COCOAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+..,11=12=..,
RHOCJI = R1 + R2+

Pabota anekTpuueckoro Toka: A = [UL.
3akon Jlxoynsa — Jlenma:
Q = I?Rt

Ha pesucrope

UZ
R:Q:A:IZRt=1Ut=7t

MOIIHOCTB SJICKTPUYICCKOT'O TOKA:

AA R
P=— =1L
AT {50
TermoBast MOIIHOCTB, BBIACISIEMAs HA PE3UCTOPE:
. U
P=PR=—=IU
R
MomHoCTh UICTOYHHUKA TOKA!
AA
©T. CHIT _
B, = =EI
At

CBO60IIHLIC HOCUTCIIN QJICKTPUYICCKUX 3apsaa0B B
IIPOBOAHHKAX. MexaHanu3Mbl IIpPOBOANMOCTHU TB ép)ILIX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. I101ynnpOBOIHUKOBBIN U0/

3.3 MATHUTHOE I10JIE
MexaHH4ecKoe B3aUMOJCHCTBHE MarHuTOB. MarHUTHOE MOJIE.
Bexkrop maramuTHOM uHAyKiuu. [IpuHIUN cynepno3uuuu
MarHUTHBIX IIOJICH:
331 B =By + By+...
Jluann wHAYKOMM MarHUTHOrO nons. KaptuHa nuHMA
UHIYKIUU MarHuTHOTO oJst MI0JIOCOBOTO u
MTOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ NPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHOYKOMM MAarHATHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA,
KaTYLIKHA C TOKOM
Cuna Amriepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina
3.3.3 , rzae o — yroj MexAy HalpaBJIE€HUEM [TPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
I7I€ 0L — YroJl MeXAY BEKTOpPaMHU
v
3.34
u
B
. JIBW>KeHHME 3apsHKEHHOM YacTHIBI B OJHOPOJAHOM MarHUTHOM
rmoJjie
3.4 OJIEKTPOMATHUTHASA MHAYKINUA
[ToTok BekTOpa MarHUTHON UHAYKIIMH:
3.4.1 ® = B,S = BScosa




3.4.2

SBnenue snekrpomMarnuTHON MHAYKIMU. DC nnaykuu

3.4.3

3aKoH 31eKTpoMaruuTHoi uuaykuu dapanes:

AD
E = =@

Ar—0

344

OJ1C uHAYKIUU B IPSIMOM IPOBOJIHUKE JUTUHOIA |,

ABUIXKYHIEMCS CO CKOPOCTBIO

(2N
B OJIHOPOJHOM MarHUTHOM Mose B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX1y BeKTopoM B u Hopmaiibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
-

lnv

; €CITH

4




3.45

3.4.6

3.4.7

TO
| E; 1= Blv

[IpaBuio Jlenna

NHAYKTUBHOCT:

, wma @ = LI
Camounnykuus. 9/1C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MAarauMTHOI'O ITOJIA KaTylIKU € TOKOM:

LI?
T

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

Konebatenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOJ'IC6aTeJ'H:>HOM KOHTypeZ
[mu=muwuw+%1

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyZa




CBs13p aMIUIUTYIbI 3apsJa KOHJEHCATOpa C aMIUIMTY/I0M CHJIBI
TOKa IpH CBOOOJIHBIX 3JEKTPOMAarHUTHBIX KOJleOaHUSIX B
UeaIbHOM K0JIe0aTeIbHOM KOHTYpE:
gﬂm =

)

3aKoH COXpPAaHCHUA OHEPTHUHU B HACAITIBHOM KoJIeOaTeJIbHOM

KOHTYpE:
3.5.2
3.5.3 BriHYX1I€HHBIC 2JICKTPOMAarHUTHBIC KoJieOaHus. Pe3zonanc
[lepemennniit Tok. IIpon3BoacTBO, mepenada U morpedieHUE
JJIEKTPUYECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B 3JICKTPOMArHUTHON BOJHE B BaKyyMe:
355 -
E1lBlc
356 [lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslit ucToyHUK. JIyd cBera
3aKOHBI OTPAXKEHUSI CBETA.
a=f
3.6.2
olp
77777/ 77777
3.6.3 [TocTpoeHme N300paXKEHHH B IITOCKOM 3epKajie
3aKOHbBI IPEJIOMJIEHUS CBETA.
3.6.4

[Ipenomnenue ceera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:
c

Nagsec = v

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS
n, 1

ng vy

nOTH -

Xox Jiydel B pU3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT U COOTHOIIEHHWE JUIMH BOJH IpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

ABYX OIITHYCCKUX CPCI:

ny<n, n,
0 o
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBIN yro MOJHOTO BHYTPEHHETO OTPAKEHUS:
, 1 n;
Sinay, = =—
Noru nq
Coluparoriiue W paccewBarolue JWH3BL. TOHKas JIMH3A.
DOKYyCHOE PACCTOSHUE U ONTUYECKAs CHUJIa TOHKOU JIMH3BI:
3.6.6 D !
. . - F
®opmyiia TOHKOH JIMH3bL:
3.6.7 1 1 1
— 4 —=—
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 11l

Il=—=——

H d

F\ h
f

3

B clIydac pacceI/IBanmeﬁ JIMH3BI:

1
D0= F =—0,
DO

r =

h |f1
- !

Xon Jyda, IPOIIEIIETr0 JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroanmnapaT Kak onTuueckuil mpubop. I'ma3 kak onTuyeckast

cucreMma

Wntepdepenus cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIOBUS
HaOII0AeHUS MaKCHMYyMOB u MUHHMYMOB B
UHTep(EPEeHIMOHHOW  KapTUHE OT  JBYX  CHUH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAKCMUMYMOB IIpU  HOPMaJIbHOM

MaaCHUMU MOHOXPOMATHUYCCKOI'O CBCTA C HHHHOI;'I BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 l'unote3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv
®oTtoHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
41.2
Nmnynbece ¢poToHa:
_E _h h
P=C=¢ ™2
413 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VpaBuenue DitHmreitHa 1151 hoTodrPdexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rue,
hc
E¢0T0Ha =hv = 71
414

ABbeo,qa = thp =

2
mv max

EKHHmax - 2 eUsan




JlaBieHue cBeTa.

415 JlaBiieHHE CBETa HA MOJHOCTBHIO OTPAXKAIOIILYIO IOBEPXHOCTh U
Ha MOJIHOCTHIO MOTJIOMIAOIIYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. M3nydenue u morniomnieHne (HOTOHOB IpH
MEPEXOE aTOMa C OJHOTO YPOBHS SHEPIUU HA JIPYTOM:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Ymn
JIuHeityaThie CIEKTPHI.
CnexTp ypoBHEH 3HEpruu aToma BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
ne
4.3 OU3NKA ATOMHOI'O APA
431 Hyxnonnas moxmens sigpa ['eitzenOepra — MBanenko. 3apsin
o sapa. MaccoBoe uncino aapa. M3otonst
PangmoakTHBHOCTE.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacnag.
DNeKTPOHHBIH B-pacnai:
4.3.2
A A 0 -
s X—=7 Y+ je+v,
ITo3utpoHnHslii B-pacnan:
A A O | .,
sX—=20Y + e+ v,
I'amma-usnydenue
3aKoH paIMOAKTUBHOTO pacraja:
-t
4.3.3 N(t) = Ny *2T




IIycts M — Macca paguoakTUBHOIO BelecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

Snepusle peakuuu. JleneHne U CUHTE3 sAEp




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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